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Introduction 
The name darters might evoke the image of birds or butter- 
flies, but in reality the darters are a group of tiny colorful 
freshwater fish. They are often seen darting about on the bot- 
tom of a shallow stream in short bursts of speed and coming 
to rest on their extended ventral fins. Numbering more than 
140 species, the darters dwell only in the rivers, lakes, 
swamps, and springs of North America, from Arctic drain- 
ages in Canada to mountain streams of northern Mexico, 
everywhere enhancing the beauty and biological diversity of 
these waters. 
Despite the attention created by recent environmental con- 
troversies over several of the rarest types, most people remain 
unaware that many of the common and most beautiful darters 
live in streams they pass almost daily. This book is intended to 
familiarize readers with the variety of darters, their distribu- 
tion and natural history, and the startling colors developed in 
many species. For the professional ichthyologist or fisheries 
biologist, the presentation may only be a conveniently con- 
densed version of information otherwise available from scat- 
tered sources. For other biologists and the increasing numbers 
of people with a strong interest in the natural world around 
them, we hope this book will foster an appreciation of the 
darters and provide a stimulus to attain a deeper understand- 
ing of this fascinating corner of nature. 
Darters are diminutive members of the perch family, Perci- 
dae, which also contains 3 game fish familiar to many Amer- 
ican fishermen: walleye, sauger, and yellow perch. These 
larger perch are rather long and slender, covered with toothed 
(ctenoid) scales, and equipped with long sharp teeth in both 
jaws. Their first dorsal fin is supported by sharp stiff spines, 
and the second dorsal by flexible rays. Rays support all the re- 
maining fins, but the anal and pelvic fins may each have an 
initial spine or 2. All these larger species have moderately to 
well developed air bladders which give them considerable 
buoyancy. Darters are similar to these game fish but are usu- 
ally more slender and are much smaller, ranging from about 
2.5 cm to a maximum of only 16.8 cm. They have small teeth 
and either no air bladder or one of reduced size, which usually 
eliminates buoyancy. But in many other ways, both of exter- 
nal appearance and of internal characteristics, they remain 
perchlike. 
Collette (1963) views the family Percidae as being com- 
posed of 4 tribes, and suggests that the darters, tribe Etheo- 
stomatini, are derived from the tribe Percini, which contains 
only the yellow perch of North America and 7 relatives in 
Europe or northern Asia. The American sauger and walleye 
are considered to be members of the tribe Luciopercini, which 
also contains 5 Eurasian species. Collette concludes that the 
latter tribe also has its offshoot, 4 or 5 European species 
placed in the tribe Romanichthyini. These also lack an air 
bladder and tend to live in shallow swift water, but they are 
not as small and certainly not as diverse or colorful as the 
darters. 
Two basic selective forces may be responsible for these 
river fish exploiting the austere environment of riffles instead 
of remaining in the relative stability of pools. Shallow riffles 
are essentially free of large predators, so for that portion of 
its life spent there, an inhabitant is relatively free from attack. 
More importantly, riffles are zones of high food availability. 
Leaves, grass blades, and all sorts of organic debris entering a 
stream are most likely to be trapped among stones in riffles 
and there be processed by bacteria and fungi, thus creating a 
food supply for small aquatic insect larvae. Pool fishes must 
wait for such insects to wash into their environment, but fish 
adapted to small riffles readily attack this rich food supply at 
its source. Riffle fish also face disadvantages. They must ex- 
pend more energy combating currents than do fish living in 
pools. They must retreat to deeper water during floods, ex- 
treme drought, and cold water temperatures, when they be- 
come too sluggish to contend with strong currents. In pools 
they are subject to predation, as are their young until they are 
large enough to fight strong currents. Minor secondary mod- 
ifications, often behavioral in nature, have allowed some 
darters to succeed in additional habitats, such as pools of 
small streams, springs, weedy lakes, and swamps. 
Exactly where and from what ancestral type the darters 
arose will probably never be precisely known, but their pres- 
ent center of species abundance is the Mississippi River basin, 
which is a fair candidate for the point of origin. Species abun- 
dance is further concentrated in the Ozark region and the inte- 
rior low plateaus and ridge and valley areas south of the Ohio 
River. The Mississippi River has provided an escape route for 
all aquatic organisms during the repeated continental glacia- 
tions of the past million years. In fact, it may be that frequent 
isolation followed by mixing of populations has accelerated 
the rate of species formation in North American waters. By 
contrast, the north-flowing rivers of Europe did not provide 
convenient escape routes; in many of them, glaciers formed in 
the mountainous headwaters as well as in the northern regions 
near their mouths. With literally few places to hide (the Dan- 
ube River being the notable exception) species number must 
have been greatly reduced. The difference that persists today 
is strikingly shown by the fact that the Duck River in Tennes- 
see contains more species of strictly freshwater fish than does 
all of Europe eastward to the Ural Mountains. After min- 
nows, darters are the most numerous fish in our rich North 
American fauna. 
Darters do not occur in some parts of North America. Ex- 
treme northeastern United States and eastern Canada lack 
representatives, as do the lower reaches of streams draining to 
the Arctic Ocean. Except for introductions by man, darters 
neither reach nor cross the continental divide, with the excep- 
tion of Etheostoma pottsi, members of which were trans- 
ferred to a Pacific drainage by stream capture north of 
Durango, Mexico. 
Arrangement of the book. Information in this volume is con- 
centrated in the species accounts. These are grouped by subge- 
nera within the 3 genera, and arranged phylogenetically in 
each case. Comments on each genus and its component subge- 
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2 AMERICAN DARTERS 
nera precede the species accounts. The species are discussed in 
alphabetical arrangement within the subgenera. One unnamed 
and 30 named species of Percina, 7 named species of Ammo- 
crypta, and 94 named species and 8 unnamed forms of Etheo- 
stoma are included. All these unnamed Etheostoma are in 
subgenus Ulocentra; 6 are illustrated and have range maps. 
Common names used are those sanctioned by Robins et al. 
(1980), or for exclusively Mexican species by Deacon et al. 
(1979). For knowledge of ranges in many cases we are in- 
debted to Lee et al. (1980). 
The Description section of each species account is based 
predominantly on the appearance of preserved specimens, 
which are those most often seen and examined by students and 
professional biologists. For a fuller treatment, the reader is 
generally given 1 or more references to consult. The appear- 
ance, proportions, and usually the color of a representative of 
a species can be seen in the appropriate color plate, which 
most often illustrates a breeding male. Sometimes additional 
characteristics are depicted in key illustrations. Counts pre- 
sented for lateral line scales, fin spines and rays, and vertebral 
number are based on published studies, when available, or on 
small series we have examined. When sample size is large, the 
numerical range likely to be encountered is presented first, 
with maximum known variability in parentheses afterward. 
When not followed by parenthetical values, counts have been 
made on small samples and may not include the extremes to 
be encountered. Numbers of fin spines are given in roman nu- 
merals, and numbers of rays in arabic numerals. Lateral char- 
acteristics are described as viewed from a single side. 
The Distribution section expands upon or clarifies details 
presented visually in the species range map. When subspecies 
are discussed, their differing ranges are described in this sec- 
tion. Stream captures and Pleistocene changes in drainage 
patterns are known to have been responsible for particular 
range characteristics of some species, and these may be dis- 
cussed briefly or in detail. Range maps are deceptive when a 
species is found only at few spots within a large area; extreme 
cases of this are noted. 
The Natural History section varies in length according to 
published information on a species. For those with little or no 
information beyond the original description, we often add our 
own field observations or impressions. Several species of dart- 
ers have been the subjects of numerous studies; in such cases 
we have chosen enough representation to orient the serious 
student without exceeding certain practical considerations for 
account length. Scientific studies which have dealt with a 
number of species are not usually cited repetitiously. 
The Abundance section notes species listed by Deacon et 
al. (1979) as endangered, threatened, or of special concern. 
Earlier lists, such as that of Miller (1972), will prove interest- 
ing to some readers, and numerous state lists may add more 
information, although many of the latter have been prepared 
with different criteria for evaluating rareness. We venture an 
opinion on the abundance of other forms and hope we have 
been neither too optimistic nor too pessimistic. A rule of 
thumb is that darters are less common today than in preindus- 
trial times. Some few species, however, have spread or been 
introduced into totally new ranges in recent years, and some 
may be saved from extirpation within the coming decade or so 
by cautious application of the same technique of introduction. 
A brief section on Name has been included, and in vir- 
tually all cases a translation or approximation of the Latin 
name of species and subspecies is presented. In reality most 
darters have no accepted common names among fishermen or 
others who only encounter them from time to time. Many 
common names, especially of more recently described species, 
are contrived to conform to the conventionality that every fish 
should have one. Many readers will, we hope, come to appre- 
ciate the orderliness and consistency of scientific nomencla- 
ture and how it speeds the learning process in the long run. If 
one had to deal with the Spanish and French names of many 
of the darters as well as the English names, the value of scien- 
tific nomenclature would be even more apparent. 
A glossary of terms, line drawings, and illustrated keys to 
aid in identification precede the species accounts. The Glos- 
sary will prove helpful in understanding terms used through- 
out the text as well as those occurring in the key. Line draw- 
ings illustrate and name body parts of darters and show de- 
tails not easily captured in the black-and-white photographs 
used to illustrate the key. 
The Key first separates the 3 genera of darters. Species of 
Percina, Ammocrypta, and Etheostoma are then keyed under 
genus headings. The shortcoming of any key is that it cannot 
adequately account for the variability encountered within a 
species, yet a key is the best way to make a tentative identifica- 
tion. Many major museums or universities have experts who 
can provide positive identification when this is important. 
Examination of the References will reveal that little of the 
older taxonomic literature has been cited. Most of this is listed 
in the more basic recent literature we have included. Collette 
and Knapp (1966) present the citations of species descriptions 
up to that date, and Bailey et al. (1970) and Robins et al. 
(1980) bring one almost to the present in that regard. 
Photography. Considerable thought and experimentation 
went into development of the tools and techniques we used for 
photographing darters, and we are indebted to many friends 
and colleagues for suggestions. Branley Branson is due a spe- 
cial thanks for giving us the basic techniques for treating the 
fish. 
In preparing a fish for photographing by this technique, it 
is taken directly from the net and dropped into a container of 
cold 40 percent formalin which has been diluted to roughly 
half strength by the addition of crushed ice. The combination 
of low temperature and strong formalin kills the fish almost 
instantly; it becomes stiff within a few minutes and usually the 
fins are expanded as the fish expires. In some species more 
than others, the back arches and/or the opercles balloon out, 
producing an unnatural configuration. It appears that the low 
temperature slows the fading of the colors, but even so, some 
colors, such as the electric blues of some species, fade rapidly. 
The photograph needs to be taken as quickly as possible, 
ideally within 5 minutes. 
As soon as the specimen has hardened sufficiently to re- 
main essentially straight, it is impaled (we chose to show the 
left side) on a pair of sharpened steel wires arising some 15 cm 
above the background, and is photographed. 
Fish, lights, and background are all movable laterally as a 
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Introduction 3 
unit, and the camera is movable vertically. This mobility is at- 
tained by use of a homemade 3-piece stand which is readily 
portable and which operates as well off the tailgate of a vehi- 
cle at stream-side as in the laboratory. Our basic camera stand 
is simply the modified remains of a discarded enlarger; only 
the upright was retained. It was fitted to a larger baseboard, 
and an adjustable camera base was attached in lieu of the 
original lamphouse and associated gear. 
A support for a pair of electronic flash heads was con- 
structed, consisting of a wooden base supporting at the back 
corners a metal rack to which the flash units are adjustably at- 
tached in such a manner as to light the impaled fish from 
above at approximately a 45-degree angle from each end. This 
wooden base also supports the background and fish-support- 
ing unit. 
The development of this latter unit went through a number 
of stages, largely in an effort to obtain a consistently clean 
black background. Too much extraneous light, water drop- 
lets, loosened scales, or other miscellaneous debris on the 
background degrades the quality of the photograph. To keep 
the background as clean and dark as possible in the field 
under the time constraints of rapidly fading colors, we 
evolved a multi-sectioned unit that works quite well. 
As a base, we used a 30 x 45 cm rectangle of fiberglass ceil- 
ing tile 1 1/4 cm thick. In use, a piece of black velvet is spread 
smoothly over this base to reduce reflections and to facilitate 
keeping the background clean. Two spring steel wires, some 
16 cm long and sharpened at each end, are pushed through the 
velvet and into the fiberglass, which holds them erect; their 
upper ends are approximately I5 cm above the velvet back- 
ground. The pins are then surrounded by a light wooden box 
about 20 x 30 cm x 15 cm high, with neither top nor bottom, 
and painted flat black. 
Atop this boxlike structure is placed an unattached 25 x 35 
cm cover made of .63 cm (1/4 inch) plywood, also painted flat 
black. A rectangular cutout in the ratio of 1: 1.5 (the ratio of a 
35 mm frame) is made in the center of the cover, of a size to 
comfortably accommodate the fish to  be photographed. We 
carry three covers with cutouts of 76 x 104 mm, 104 x 156 
mm, and 128 x 192 mm; the two smaller sizes are more fre- 
quently used. A pair of thin cleats fastened to the bottom of 
the cover and pushed against an outside corner of the frame 
serve to center the cutout. 
For lighting we use a battery-powered flash unit with 2 
heads which divide the power between them 60-40. In order to 
get extra light on the anterior end of the fish, we always posi- 
tion it with the head toward the brighter flash. It also seems 
desirable to put some of this extra light on the dorsum of the 
fish, so the cutouts in the covers are angled 15 degrees to the 
light, and we position our specimen centrally in the opening. 
Positioning the specimen under the camera and obtaining 
the desired image size are quickly done. A minimum of experi- 
ence taught us the approximately correct distance from lens to 
subject, and with the camera at this point we simply grasp the 
base or the light-supporting uprights and, while looking 
through the stationary camera, move the background, fish, 
and lights as a unit to the proper position beneath the camera; 
this entails only a few seconds. 
To photograph all our fishes at approximately the same 
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4 AMERICAN DARTERS 
size on the film, we inked in a black line near each end of the 
focusing screen and filled the space between the lines with the 
image of the fish. Any reasonably good camera can be used 
for such work, but a close-focusing lens, an appropriate sup- 
plementary lens, a bellows, or a set of extension tubes is neces- 
sary. A good close-focusing lens, working down to a ratio of 
1:1, is ideal. Any battery-powered flash units will suffice, but 
the 2 need to be interconnected, either directly or by a slave 
unit. 
Darter Collecting. Because of mounting environmental con- 
cerns of more than a decade, darters seldom are free for the 
taking. In the United States, federal regulations forbid taking 
endangered species except by special permission of the Office 
of Endangered Species. Virtually every state has its own rules 
governing the collection of fishes and may give special protec- 
tion to species not on the federal endangered list. Government 
regulations in Canada and Mexico also require justification 
and permits from appropriate ministries for collection of 
fishes. Transportation of live material across national borders 
may entail additional permissions. These regulations may ap- 
pear to be a hindrance, but they are designed to protect species 
that are reaching critically low numbers. While we may be 
able to control collecting of rare species with some degree of 
success, the insidious environmental changes ultimately re- 
sponsible for reduction in numbers are much more difficult to 
control and pose a problem of far greater magnitude. Some of 
the difficulties faced in trying to save our vanishing fishes are 
addressed by Williams and Finnley (1977). 
It should be possible to obtain permission to take common 
darters for legitimate teaching and research purposes. Serious 
aquarium hobbyists should also usually be successful in ob- 
taining permission to take common species for special display 
or for permanent acclimation to aquariums. Such enthusiasts 
will likely play an important role in developing darter strains 
that eventually may thrive and reproduce in aquariums. 
The majority of specimens we obtained for this book were 
caught with small-meshed seines, often with the help of stu- 
dents or colleagues. The latter were particularly helpful in 
suggesting appropriate collecting sites, and in many cases 
saved us hours of fruitless searching. Even so, a number of 
darters were difficult to collect and some have been illustrated 
here only through the kindness of others more fortunate than 
we in obtaining specimens. Virtually all species reach opti- 
mum coloration between February and June, a wet period 
during which rainfall may ruin any chance of catching the 
fish. Much of our material was taken during spring breaks 
from the University of Kentucky or on short weekend jaunts 
at appropriate times. All too often weather factors prohibited 
collecting or reduced our effectiveness drastically. On the 
other hand, good luck played a role in our catching a number 
of darters, and persistence paid off in getting others. Cer- 
tainly the pride an angler feels in landing a near-record-size 
fish is the same as what we experienced when catching a Per- 
cina macrocephala or an Etheostoma kanawhae. 
The few hundred darters needed for adequate photo- 
graphic material were supplemented in many cases by addi- 
tional specimens used to determine the counts included in the 
descriptive sections of the species accounts. Material bor- 
rowed from various collections cited elsewhere proved invalu- 
able for those species we failed to capture or took in paltry 
numbers. 
The American Darters is a book about darters, not a trea- 
tise on them. What remains to be discovered about these 
fishes must dwarf the information reported here and else- 
where. We hope that this volume stimulates in all its readers 
an awareness and appreciation of darters, and ultimately 
causes some to learn and contribute to a better understanding 
of them. 
As controversy swirls about the preservation of a few spe- 
cies of darters, we should remember that conservation of 
these creatures has practical aspects. Darters play an impor- 
tant role in many aquatic habitats in North America, despite 
their modest size. They serve as subtle indicators of water 
quality, much as the mine canary once served to verify pure 
air. 
Beyond practical considerations, however, darters are an 
integral and unique part of American natural history. Their 
diversity and complex patterns of distribution chronicle the 
recent geological development of our river systems. Their 
physical beauty, marvelously adaptive behavior, and finely 
tuned physiological adjustments to many specialized environ- 
ments will, we trust, be matters for wonder and investigation 
for generations to come. 
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Glossary 
Abundant. May be captured with ease throughout all or a sig- 
nificant portion of its range. 
Air bladder. A gas-filled sac lying just beneath the backbone, 
providing buoyancy. 
Anterior. Toward the front or head. 
Anus. The ventral opening of the intestine; vent. 
Basicaudal. Lying at the base of the caudal fin. 
Belly. The portion of the ventral surface between the insertion 
of the pelvic fins and the anus. 
Benthic. Pertaining to or occurring at the bottom of a stream 
or lake. 
Branchiostegal ray. Gill ray. 
Breast. The ventral surface between the gill membranes and 
the point of insertion of the pelvic fins. 
Breeding tubercles. Hard conical or pointed extensions found 
on the body, fins, or head before and during the reproduc- 
tive season, usually in adult males. 
Brook. A very small narrow stream, usually considered to be 
smaller than a creek. 
Caudal peduncle. That portion of the body between the poste- 
rior end of the anal fin and the origin of the caudal fin. 
Cheek. The lateral surface of the head from the anterior mar- 
gin of the eye to the groove separating the preopercle from 
the opercle. 
Chin. The ventral surface of the lower jaw. 
Chute. A portion of a stream with a strong current, deeper 
and with steadier flow than a riffle. 
Congener. A species of the same genus or subgenus. 
Conical. Cone shaped; usually used in reference to the head. 
Creek. A stream larger than a brook and smaller than a river, 
usually considered to be wadable. 
Crenulate. Scalloped. 
Ctenoid. Having a comblike margin or supplied with small 
teeth (ctenii). 
Dorsal. Pertaining to the back; toward the back. 
Dorsolateral. Pertaining to both the back and the side. 
Dorsum. The back. 
Embedded scale. A scale partly covered by skin or mucus, 
usually smaller and more difficult to see than an exposed 
scale. 
Endangered. In danger of extinction throughout all or a sig- 
nificant portion of its range. 
Endemic. Confined or restricted to a given area, such as a 
state or province, or a spring or river. 
Fall Line. A line roughly marking the boundary between the 
harder rocks and rolling uplands of the interior and the soft- 
er rocks and flatlands of the coastal plain. 
Family. A taxonomic category used to designate a group of 
closely related genera that share a number of traits. 
Frenum. A fleshy bridge connecting the snout and the upper 
jaw. 
Fusiform. Spindle shaped. 
Generalized. Of a species, possessing the morphology or be- 
havioral characteristics of the majority of its congeners. 
Genital papilla. A small fleshy protuberance just behind the 
anus containing the opening of the reproductive tract. It en- 
larges during the breeding season. 
Genus (plural, genera). A group of species, presumably of 
common phylogenetic origin, separable from similar groups 
on the basis of one or more shared traits. 
Gill membrane. A delicate structure located at the ventral 
margin of an opercle affording added protection to gills. 
Gill membranes may be separate from each other, narrowly 
joined, or broadly joined by accessory tissue across the mid- 
line. 
Gill ray. One of the thin bony supports found on each gill 
membrane; known also as a branchiostegal ray. 
Gradient. The rate of descent of a stream, important in deter- 
mining maximum velocity, turbulence, substrate character- 
istics, and other related stream conditions. 
Gravid. Of a female, carrying eggs, particularly when visibly 
distended by them. 
Head length. The distance in a straight line from the tip of the 
snout to the posterior edge of the opercle. 
Humeral spot. A darkened area just behind the opercle. It is 
formed on an enlarged scale but may include additional 
scales to form a vertical bar. 
Hybrid. The offspring of 2 species. 
Inferior mouth. A mouth located on the ventral surface of the 
head. 
Infraorbital canal. A branch of the lateral line system lying in 
an arc beneath the eye and supplied with surface pores. It is 
interrupted when the canal is undeveloped beneath the eye; it 
is uninterrupted when the canal is continuous beneath the 
eye. (See Fig. 2.) 
Interorbital pore. A pore often appearing on the supraorbital 
canal, often one of a pair. 
Juvenile. An immature individual, lacking some adult charac- 
teristics. 
Keel. A sharp median ridge. 
Lacustrine. Pertaining to or living in lakes. 
Lateral line. The portion of the lateral line system lying along 
the side of the body. It is complete when all the scales (or all 
but the last 1 or 2) bear pores; it may be incomplete to vary- 
ing degrees, or absent in some cases. 
Lateral line system. A submerged sensory canal lying along 
the side of the body and branching on the head, communi- 
cating with the surface via pores. It is made up of the lateral 
line and the preoperculomandibular, supratemporal, supra- 
orbital, and infraorbital canals. 
Lateral scale series. The number of scale rows between the 
opercle and the caudal fin base, counted whether they are 
pored or unpored. 
Median. Along the midline, either dorsal or ventral. Of a fin 
band, lying midway between base and margin. 
Melanophore. A black pigment cell, observed as a dark spot, 
contributing to the basic pattern. 
Meristic. Divided into a number of parts, such as fin spines or 
fin rays. 
Morphology. The form and structure of an organism or of 
any of its parts. 
Naked. Lacking scales. 
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6 AMERICAN DARTERS 
Pectoral fin I L pelvic fin 
Fig. 1. Common external characteristics of darters 
Nape. The area along the back from the head to the origin of 
the spiny dorsal fin. 
Neoteny. Attainment of sexual maturity in an individual that 
retains juvenile or youthful traits. 
Nomenclature. The system of names used in biological classi- 
fication. 
Nominate form. A subspecies entitled to carry the specific 
name, such as Etheostoma maculatum rnaculatun, or a sub- 
genus entitled to carry the name of the genus, such as sub- 
genus Etheostoma of genus Etheostoma. 
Opercle. The structure covering the gills; known also as oper- 
culum. 
Orbital. Pertaining to the eye. 
Order. See stream order. 
Origin. The anteriormost point of attachment or contact, as 
of a fin. 
Papillose. Covered with papillae, which are fleshy nipple-like 
projections. 
Phylogeny. The history of the development or evolution of a 
group of species. 
Pleistocene. The most recently completed geological epoch, 
characterized by great climatic oscillations, particularly se- 
quential advances and retreats of continental glaciers. 
Posterior. Pertaining to the tail; toward the rear. 
Premaxillary. The anterior most bone of each upper jaw. 
Preopercle. A poorly defined area, here considered the poste- 
rior portion of the cheek. 
Preoperculomandibular canal. A branch of the lateral line 
system extending downward along the margin of the pre- 
opercle and anteriorly onto the lower jaw. 
Prepectoral area. The area immediately anterior to the inser- 
tion of the pectoral fin. 
Range. The geographic region through which, or through por- 
tions of which, a species or subspecies is distributed. 
Ray. A flexible segmented fin support, usually branched at 
the tip. 
Reticulate. Resembling a network. 
Riffle. A shallow turbulent area of a stream lying between 
quieter pools. 
Rugose. With folds separated by deep grooves. 
------------------ Standard length (SL)-------------------.
Snout
length
Spiny dorsal fin
Head length---
Nape
Breast -
Soft dorsal fin
Lateral line
Belly
Anal fin
Caudal peduncle
length
Caudal fin
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Glossary 7 
Saddle. A square to rectangular dark area on the back, some- 
times extending onto the sides. 
Scalation. The degree to which any part of the body is covered 
by scales; the pattern of scale distribution. 
Serrate. Notched or toothed like a saw. 
SL. Standard length. 
Snout. That portion of the head anterior to the eye. 
Spawning. The deposition of eggs and the behavior of both 
sexes during this act. 
Special concern. A category for species that could become 
threatened or endangered by minor habitat disturbance or 
that require study to determine their status. 
Species (plural, species). An interbreeding (or potentially in- 
terbreeding) natural population generally reproductively iso- 
lated from similar populations. Because of hybridization, no 
absolute definition suffices. 
Spine. A stiff unsegmented and unbranched fin support. 
Squamation. Scalation. 
Squamous. Heavily scaled. 
Standard length. The distance from the tip of the snout to the 
caudal fin base. 
Stream. Any natural watercourse, regardless of size. 
Stream capture. Any natural diversion of water from one 
stream basin to another. 
Stream order. A stream unit determined by a classification 
which considers ultimate headwaters to be first order. The 
union of 2 first-order streams forms a second-order stream; 
order is subsequently increased only when streams of equal 
order fuse. 
Striated. Marked by parallel streaks or lines. 
Subgenus. An optional taxonomic category between genus 
and species used to indicate one or more species differing 
from congeners in having one of more unique traits. 
Submarginal. Located just beneath the margin, as of a fin. 
Subspecies. A taxonomically distinct aggregate of local pop- 
ulations occupying part of the total range of a species. 
Substrate. The bottom of a stream or lake, ranging from soft 
sediment to solid bedrock. 
Subterminal. Located near but not precisely at  the end; as, a 
subterminal mouth, which does not lie at the tip of the 
snout. 
Subtriangular. Approaching a triangular shape. 
Supraorbital canal. A branch of the lateral line system lying in 
an arc above the eye and supplied with surface pores, includ- 
ing an interorbital pore. 
Supratemporal canal. A branch of the lateral line system ex- 
tending onto the dorsal surface of the head. It is interrupted 
when it fails to meet its counterpart; it is uninterrupted when 
it meets its counterpart. (See Fig. 3.) 
Sympatric. Applying to 2 or more populations or species 
which occupy identical or overlapping geographic areas. 
Taxonomy. The science of classification of organisms. 
Terminal. At the edge or end. In reference to the mouth when 
jaws meet anteriorly, not overhung by the snout. 
Threatened. Likely to become endangered in the foreseeable 
future in all or a significant portion of its range. 
Type locality. The place of capture of the specimen designated 
as the type of a newly described species or subspecies. 
Ventral. Pertaining to the lower surface of the body; toward 
the belly. 
Vertebra. A segment of the backbone. 
Vertebrate. Any animal with a backbone composed of bone or 
cartilage. 
Villi. Small finger-like fleshy processes. 
a b 
Fig. 2. Infraorbital canal; a: uninterrupted; b: interrupted 
a b 
Fig. 3. Supratemporal canal; a: uninterrupted; b: interrupted 
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A Key to the 
Darters 
Genera 
l a  Body very slender, its maximum depth in the 
ratio of 1:7 or more to SL; body nearly cov- 
ered with fine scales, or scales restricted to 
part of body; anal fin spine single; body Pla 
rather translucent in life: Ammocrypta 
l b  Body deeper and less slender than above; 
body scaled, sometimes naked on belly; 1 or 
2 anal fin spines; seldom very translucent (E. 
vitreum almost as slender and translucent as 
above, with 2 anal fin spines and fleshy villi 
surrounding anus) 2 
2a One or more large and heavily toothed scales 
between pelvic fins; belly usually partly 
naked in female, and usually with a row of 
enlarged toothed scales along midline in P2a P2b 
male; lateral line complete; 2 anal fin spines: 
Percina 
2b No enlarged toothed scale between pelvic 
fins; belly midline usually with normal scales 
but sometimes naked; lateral line highly 
variable in number of pored scales; 2 (some- 
times 1) anal fin spines: Etheostoma 
Subgenera and Species of Percina 
(Subgenera in parentheses) P3a 
l a  Snout drawn to a point which extends well 
beyond inferior mouth (Percina) 28 
lb Snout not drawn to a point which extends be- 
yond mouth 2 
2a Gill membranes moderately, sometimes 
broadly, connected 3 
2b Gill membranes separate or only slightly 
connected 10 
3a Median caudal spot large, diffuse, and P3b 
flanked above and/or below by fainter spots 
which may ~ a r t l y  fuse with it (Hadropterus) 
1 l , it i t i t
ti : t ; l -
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; l fin i i le;
r t l t i life: oc
1 r l ss l r t e;
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l in i es; l t l t (E.
l t s l r s
, it l fin i es fleshy illi
rr i s)
a e r re l r e ily t t scales
t een elvic fins; ll ll rtl
i fe ale, s ll it r
e l r t thed scales along idline in
ale; lateral li e c plete; anal fin spines:
erci a
2b o enlar e toothed scale et een pelvic
fins; ell idli e sually ith nor al scales
t so eti es a e ; lateral line highly
variable in nu ber o pored scales; 2 (so e-
ti es 1) anal fin spines: theosto a
I
P3a
4a Wavy, usually interrupted, dorsolateral
band flanked by pale yellow or gold in most
adults: P. aurolineata, page 27
4b No pronounced wavy dorsolateral band 5
S bge era and pecies of erci a
( ubgenera in parentheses)
1a Snout dra n to a point hich extends ell
beyond inferior outh (Percina) 28
1b Snout not dra n to a point hich extends be-
yond outh 2
2a ill e branes oderately, so etimes
broadly, connected 3
2b ill e branes separate or only slightly
connected 10
3a edian caudal spot large, dif use, and P3b
flanked above and/ r belo by fainter spots
hich ay partly fuse ith it (Hadropterus)
4
3b Caudal fin base with a small median black
spot; snout long and conical; spiny dorsal fin
in adult males with a submarginal yellow or
orange band (Swainia) 7
P4a
10 KEY TO THE DARTERS: Percina 
horizontal band 9 
9a Snout shorter, distance from front of eye to 
tip of snout equal to or less than distance 
from back of eye to posterior edge of oper- 
cle: P. phoxocephala, page 33 
9b Snout longer, distance from front of eye to 
tip of snout greater than distance from back 
of eye to posterior edge of opercle: P. oxy- 
rhyncha, page 32 
P8a 10a Seven or more lateral blotches, most of 
which form vertical bands which fuse on 
back with counterparts (Ericosma) 11 
lob Lateral markings variable in size and shape 
but not fusing on back with counterparts 12 
1 l a  Suborbital bar moderately developed; cheek, 
4 opercle, and breast in breeding male with orange or yellow [illustrated in lOa]: P. 
evides, page 43 
11 b Suborbital bar absent or scarcely developed; 
P9a cheek, opercle, and breast in breeding male 
with green or blue: P. palmaris, page 44 
5a Lateral line scales small, numbering 77-90; 
pectoral fin base freckled, or with densely 
packed pigment forming a dark spot: P. len- 
ticula, page 28 
5b Lateral line scales larger, numbering 46-77; 
pectoral fin not freckled and with no dark 
spot 6 
6a Lateral blotches, particularly in male, form- 
ing vertical bands that extend far up on side: 
P. nigrofasciata, page 29 
6b Lateral blotches, particularly in male, form- 
ing vertical bands that do not extend far up 
- 
on side: P. sciera, page 30 
7a Each gill membrane supported by 7 (rarely 6) 
rays; anterior lateral blotches vertically elon- 
gated, usually about twice as high as wide: P. 
nasuta, page 3 1 
7b Each gill membrane supported by 6 (rarely 7) 
rays; anterior lateral blotches somewhat 
ovoid or partly fused into a lateral band 8 
8a Lateral blotches tending to fuse into a hor- 
izontal band: P. squamata, page 34 
8b Lateral blotches not tending to fuse into a 
P5a
P6b
-
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Key to the Darters: Percina 1 1 
12a A distinctive row of small black spots on up- 
wer side extendine from head to soft dorsal 
- 
fin (often continuing toward tail as a black 
line); lateral line scales small, numbering 84- 
95 (Hypohomus): P. aurantiaca, page 47 
12b Upper side lacking distinctive row of black 
spots; lateral line with fewer than 84 scales 13 
13a Scales on lower third of body with spines 
(ctenii) longer than elsewhere on body; 
prominent ventral caudal keel with long P12a 
ctenii (Odontopholis): P. cymatotaenia, 
page 45 
13b Scales on lower third of body without spines P13a 
(ctenii) longer than elsewhere on body 14 
14a Frenum present, broad and distinct (Alvor- 
dius) 15 
4- - 
14b Frenum absent, or present as a narrow 
bridge 23 
15a Body slender, delicate; fins with little pig- 
ment; body markings mostly limited to a 
dark band from snout to opercle, where it 
joins about 8 partially fused lateral blotches: 
P. species, page 43 
15b Body stocky to rather slender but not del- 
icate; pigment variable but not as above 16 
16a Pattern composed mostly of a series of oval 
spots on upper side, 9-11 larger oval lateral 
blotches, and a distinct caudal spot: P. pan- 
therina, page 40 
16b Body pattern not as above 17 
17a Head long and rather pointed (approaching 
species of Swainia); upper jaw large; subor- p15a 
bital bar usually thin and faint: P. macroce- 
phala, page 36 
17b Head not so long and pointed; upper jaw 
smaller; suborbital bar moderately to well 
developed 18 
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12 KEY TO THE DARTERS: Percina 
18a Small but robust; breeding male with bright 
colors on body and fins: P. roanoka, page 42 
18b Larger but less robust; breeding male with- 
out bright coloration 19 
19a Several dorsal saddles interconnected by lat- 
eral extensions which isolate pale back- 
ground as oval spots: P. peltata, page 41 
19b Dorsal saddles not isolating pale back- 
ground as oval spots 20 
20a Lateral line scales usually 58 or more 21 
20b Lateral line scales usually 57 or fewer 22 
21a Cheek with some scales; opercle well scaled: 
P. maculata, page 37 
21b Cheek usually scaled; opercle naked or with 
embedded scales: P. gymnocephala, page 36 
22a Oval lateral blotches narrowly intercon- 
nected by a horizontal band: P. noto- 
gramma, page 39 
22b Lateral blotches vertically elongated, conflu- 
ent along lateral line: P. crassa, page 35 
23a Anal fin not especially long; belly usually 
well scaled; adult male with a distinct row of 
enlarged midventral scales (Cottogaster): P. 
copelandi, page 48 
23b Anal fin in adult male long, reaching closer 
to base of caudal fin than soft dorsal fin 
when both are pressed flat against body; 
much of belly naked in both sexes; enlarged 
belly scales rare to absent in adult male 
(Imostoma) 24 
24a First dorsal saddle crossing nape just ante- 
rior to origin of spiny dorsal fin: P. ante- 
sella, page 49 
24b When present, first dorsal saddle lying partly 
beneath spiny dorsal fin 25 
25a Dorsal saddles weakly developed, partly ob- 
scured by dark pigment: P. shumardi, page 
5 1 
25b Dorsal saddles moderately to very distinct 26 
. ,
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Key to the Darters: Percina 13 
26a Body slender, head rather small; pigmenta- 
tion scattered, appearing rather pale: P. 
ouachitae, page 50 
26b Body more robust, head larger; body darkly 
pigmented 27 
27a Body very stocky; pectoral fin rather short 
(similar to next species): P. tanasi, page 53 
27b Body stocky; pectoral fin not short: P. uran- 
idea, page 54 
28a Suborbital bar strikingly developed; vertical- 
ly elongated lateral blotches seldom crossing 
back [illustrated in la]: P. rex, page 58 
28b Suborbital bar weak or absent 29 
29a Lateral blotches oval and partly fused into a 
lateral band: P. burtone page 54 
29b Lateral blotches vertically elongated 30 
30a Vertically elongated lateral bands usually 
dark, often expanded terminally; shorter 
bands often reaching below midline: P. 
caprodes, page 55  
30b Vertically elongated lateral bands somewhat 
dusky, little if at all expanded terminally; 
shorter bands not extending below midline: 
P. macrofepida, page 57 
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14 KEY TO THE DARTERS: Ammocrypta 
Ala 2a Side without dark blotches (sometimes with 
a thin dark lateral stripe) 3 
2b Lateral blotches present 4 
4a Small distinct opercular spine: A. clara, page 
62 
4b No opercular spine 5 
6b Usually 4-7 rows of scales beneath lateral 
line: A. pellucida, page 63 
: t
A3a
A3b
Subgenera and Species of Ammocrypta
(Subgenera in parentheses)
la Four broad prominent dorsal saddles;
frenum present; lateral line with 82-100
scales (Crystal/aria): A. asprel/a, page 59
1b No broad dorsal saddles; frenum usually ab-
sent; lateral line with 55-81 scales (Ammo-
crypta) 2
i
i i e)
t l l
3a Spiny dorsal, soft dorsal, and anal fins in
adult male with a median black band (not al-
ways simultaneously on all fins): A. beani,
page 60
3b Spiny dorsal, soft dorsal, and anal fins in
adult male with a black marginal and a black
median band (not always simultaneously on
all fins): A. bijascia, page 61
ll i i : . ,
i
5a Lateral blotches often vertically elongated;
adult male usually with faint median and
marginal dark bands in both dorsal fins: A.
vivax, page 64
5b Lateral blotches oval or horizontally elon-
gated; adult male lacking dark bands in dor-
sal fins 6
6a Usually 8-9 rows of scales beneath lateral
line: A. meridiana, page 63
ll o s les l
li e: . i , e
A4a
A5a
Key to the Darters: Etheostoma 15 
Subgenera and Species of Etheostoma 
(Subgenera in parentheses) 
Note: Unnamed snubnose darters are not in- 
cluded, nor are the recently named E. baileyi, E. 
barrenense, and E. rafinesquei. 
l a  Male pelvic fins long, pointed, and forming 
a cup-shaped structure; lateral line incom- 
plete with 0-9 pored scales; size less than 39 
mm SL (Microperca) 92 
l b  Male pelvic fins not forming a cup-shaped 
structure (approaching this in E. col/is, E. 
saludae); usually more than 9 pored scales in 
lateral series; adults usually exceeding 38 
mm SL 2 
E l a  
2a Lateral line incomplete and arched anterior- 
ly; shortest distance between lateral line and 
dorsal outline in the ratio of 1:4.5 or more to 
body depth (Hololepis) 87 
2b Lateral line complete or incomplete, and 
straight or less arched (in a ratio of less than 
1:4.5 to body depth) 3 
3a Spines of first dorsal fin short and rather 
uniform in length, giving fin a low flattened 
silhouette; a combination of supratemporal 
canal interrupted, caudal peduncle rather E2a 
deep, and pelvic fins rather closely set (Cato- 
notus) 78 
3b Spines of first dorsal fin of different lengths, 
giving a higher, more arched silhouette; 
supratemporal canal interrupted or uninter- 
rupted, caudal peduncle deep or constricted, 
pelvic fins closely or widely set, but not in 
combination given above 4 
4a Cheek, opercle, breast, gill membranes, 
nape, and dorsolateral portions of head 
scaled; anal spine single; lateral line incom- 
plete (Psychromaster): E. tuscumbia, page 
69 E4a 
4b Never with the above combination of traits 
5 
5a Head and snout long and conical, as in many 
Percina; anal fin rays usually 10-11; breed- 
ing male with conical tubercles on belly 
(Litocara) 6 
5b Head and snout of various shapes but not as 
above; anal fin rays usually fewer than 10; 
belly tubercles, if present, not conical 7 
6a Lateral line nearly complete, with 72-82 
scales: E. nianguae, page 70 
6b Lateral line nearly complete, with 52-69 
scales [illustrated in 5aI: E. sagitta, page 71 E5a 
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16 KEY TO THE DARTERS: Etheostoma 
7a Snout long, sloping downward from eye; lips 
heavy, mouth terminal; body usually with di- 
agonal bands and 1 or more horizontal 
dorsolateral stripes; soft dorsal fin in adult 
male exceptionally elongated (Allohistium): 
E. cinereum, page 72 
7b Without the above combination of traits 8 
8a Anal spine or spines thin, when both present 
the first scarcely thicker than the second, al- 
though first spine in mature male may have 
extra coating of opaque tissue (Vaillantia, 
Doration, Ioa, Boleosoma) 9 
First anal spine thicker than second (second 
spine typically missing in E. australe, usually 
missing in E. trisella) 18 
Lateral line incomplete, pored scales rarely 
reaching midpoint of soft dorsal fin (Vail- 
Ian tia) 10 
If lateral line incomplete, pored scales ex- 
tending beyond midpoint of soft dorsal fin 
11 
Mature male with breeding tubercles on anal 
and pelvic fins [illustrated in 9a]: E. chloro- 
somum, page 108 
Mature male apparently without breeding tu- 
bercles (similar to above svecies): E. da- 
visoni, page 109 
1 l a  Lateral line incomplete, pores absent on last 
5- 10 scales (Doration) 12 
11 b Lateral line complete or pores absent only on 
last 1-3 scales 13 
12a Lateral line usually with 53-62 scales; snout 
somewhat pointed; mouth rather large; 
frenum usually present: E. jessiae, page 100 
12b Lateral line usually with 40-53 scales; snout 
rather rounded; frenum quite narrow or ab- 
sent: E. stigmaeum, page 101 
13a Anus encircled by fleshy villi (Ioa): E. 
vitreum, page 107 
13b Anus not encircled by fleshy villi (Boleo- 
soma) 14 
14a Lateral line scales 58-66; 2 anal fin spines: E. 
perlongum, page 105 
*)- I 14b Lateral line scales usually fewer than 58 (if $ I. more, usually with only 1 anal spine) 15 
15a Usually 1 anal fin spine; breeding male with- 
out bright colors 16 
15b Usually 2 anal fin spines; breeding male with 
some bright colors 17 
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Key to the Darters: Etheostoma 17 
Infraorbital canal usually interrupted; usual- 
ly fewer than 9 lateral marks, often resem- 
bling letters X, V, or W (similar to next spe- 
cies but usually more slender): E. nigrum, 
page 102 
Infraorbital canal usually uninterrupted; 9- 
11 lateral marks often resembling letters X, 
V, or W: E. olmstedi, page 104 
Lateral line scales usually 36-39; suborbital 
bar moderately developed; soft dorsal fin in 
adult male somewhat elongated: E. podoste- 
mone, page 106 
Lateral line scales usually 40-46; suborbital 
bar weak to absent; soft dorsal fin in adult 
male greatly elongated: E. longimanum, 
page 102 
Gill membranes broadly connected (narrow- 
ly connected in E. sellare, with 4 prominent 
saddles) (Etheostoma, Wlocentra) 19 
Gill membranes moderately connected, 
slightly connected, or separate 38 
Each gill membrane typically supported by 6 
rays (usually 5 in E. zonale); pectoral fin 
very expansive; snout rather blunt (very 
blunt in E. blennioides); frenum usually 
present (Etheostoma) 20 
Each gill membrane typically supported by 5 
rays (6 in E. coosae); pectoral fin usually ex- 
pansive; snout blunt, usually overhanging 
mouth; frenum present or absent (Wlocentra) 
3 3 
Gill membranes slightly connected; cheek 
fully scaled: E. sellare, page 82 
20b Gill membranes broadly connected; cheek 
naked or with few exposed scales 2 1 
21a Back with 4 prominent saddles, 2 or more of 
which extend to or beneath lateral line 22 
21b Back with more than 4 saddles or squarish 
blotches, not extending to lateral line 25 
22a Side with several vertical bands, the poste- 
rior 3 meeting or almost meeting counter- 
parts on ventral midline 23 
22b Side with lateral blotches usually confluent 
with some dorsal saddles but not extending 
near ventral midline 24 
23a Breast and opercle rather heavily scaled; sad- 
dles contrasting sharply with dorsum (sim- 
ilar to next species) [illustrated in 21aj: E. 
tetrazonum, page 84 
23b Breast and opercle moderately scaled; sad- 
dles often not contrasting sharply with dor- 
sum: E. variatum, page 86 
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18 KEY TO THE DARTERS: Etheostoma 
24a Snout blunt, anterior profile almost vertical: 
E. blennius, page 75 
24b Snout rather pointed, sloping gradually to 
tip: E. euzonum, page 76 
25a Dorsum with 5-6 saddles, usually smaller 
and less distinct than in species with 4 sad- 
dles 26 
25b Dorsum with 5-9 small squarish saddles or 
blotches 27 
26a Dorsum usually with 6 saddles; lateral line 
with 48-57 scales: E. kanawhae, page 79 
26b Dorsum usually with 5 saddles; lateral line 
with 59-70 scales: E. osburni, page 80 
27a Snout rounded, overhanging mouth, and 
usually with a terminal nipple (lacking in 
subspecies gutselli); adults large, often 
reaching 100 mm SL: E. blennioides, page 72 
27b Snout less rounded and lacking terminal nip- 
ple; adults not reaching 100 mm SL 28 
28a Side with 9-11 (6-13) rather uniformly 
spaced vertical bands which almost meet 
countervarts ventrally in male but are short- 
er and terminally pointed in female; each gill 
membrane typically supported by 5 rays: E. 
zonale, page 87 
28b Side with pattern other than uniform vertical 
bands; each gill membrane typically sup- 
ported by 6 rays 29 
29a Cheek naked or with few scales; opercle with 
few to many scales 30 
29b Cheek and opercle usually naked 3 1 
30a Dark spots on cheek, opercle, prepectoral 
area, and often other parts of body and fins: 
E. histrio, page 77 
30b Head, body, and fins without small dark 
spots: E. rupestre, page 81 
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Key to the Darters: Etheostoma 19 
31a Dorsal blotches 7, rarely 6; last 3-4 lateral 
blotches forming weak vertical bands: E. 
thalassinum, page 85 
31b Dorsal blotches 6, rarely 5; last 3-4 lateral 
blotches not forming distinct vertical bands 
32 
32a Lateral line usually with 44-52 scales; fins 
tending to be spotted; adult coloration pre- 
dominantly green: E. inscriptum, page 78 
32b Lateral line usually with 48-58 scales; fins 
tending to be streaked with pigment along 
rays; adult coloration predominantly reddish 
brown: E. swannanoa, page 83 
Frenum present, usually narrow but distinct 
34 
Frenum absent, snout separated from lip by 
deep groove 36 
Two dorsal saddles anterior to origin of 
spiny dorsal fin: E. atripinne, page 89 
One dorsal saddle entirely anterior to origin 
of spiny dorsal fin, a second often lying par- 
tially beneath fin 35 
Breast usually with scales on posterior half; 
several interrupted horizontal stripes above 
lateral line: (in part) E. etnieri, page 93 
35b Breast usually lacking scales on posterior 
half; lacking interrupted horizontal stripes 
above lateral line: E. simoterum, page 95 
36a Six rays supporting each gill membrane; 
spiny dorsal fin in breeding male crossed by 
red band: E. coosae, page 92 
36b Five rays supporting each gill qembrane; 
breeding male with red spot near origin of 
spiny dorsal fin 37 
37a Breast usually with scales on posterior half; 
several interrupted horizontal stripes above 
lateral line: (in part) E. etnieri, page 93 
37b Breast usually lacking scales on posterior 
half; lacking interrupted horizontal stripes 
above lateral line: E. duryi, page 92 
38a Caudal peduncle deep, laterally compressed, 
giving body a stout appearance (Nothono- 
tus) 39 
38b Caudal peduncle not deep nor very com- 
pressed, giving body a more slender appear- 
ance 53 
E38a 
39a Dorsum with 3-4 saddles, the first a broad 
yoke: E. juliae, page 1 15 
39b Dorsum with neither distinct saddles nor 
broad yoke 40 
40a Lateral line incomplete, pored scales ending 
beneath soft dorsal fin: E. tippecanoe, page 
122 
40b Lateral line complete or lacking fewer than 5 
pored scales terminally 4 1 
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20 KEY TO THE DARTERS: Etheostoma 
41a Dark horizontal stripes absent from side; 
breeding male with submarginal red band in 
spiny dorsal fin: E. jordani, page 114 
41b Dark horizontal stripes on at least posterior 
part of body; breeding male with no submar- 
ginal red band in spiny dorsal fin, or with an 
interrupted band 42 
42a Soft dorsal, caudal, and anal fins in male 
lacking a marginal or slightly submarginal 
dark band 43 
42b Soft dorsal, caudal, and anal fins in male 
with a marginal or slightly submarginal dark 
band 46 
43a Snout extremely pointed; opercle naked: E. 
acuticeps, page 109 
43b Snout pointed; opercle with some scales 44 
44a Wavy lines on cheek, best seen in male, and 
copper colored in life: E. aquali, page 110 
44b No wavy lines on cheek 45 
45a Snout rather pointed; fins in breeding male 
infused mostly with blue or green: E. mac- 
ulatum maculatum, page 116 
45b Snout somewhat less pointed; fins in breed- 
ing male infused mostly with red or orange: 
E. maculatum sanguifluum, page 116 
46a Dark horizontal stripes developed on poste- 
rior third of body, not extending much ante- 
rior to origin of soft dorsal fin 47 
46b Dark horizontal stripes developed on poste- 
rior half to two-thirds of body, extending an- 
terior to origin of soft dorsal fin 50 
47a Red spots on side surrounded by dark cir- 
cles; belly fully scaled or almost so 48 
47b Red spots on side not surrounded by dark 
circles; belly naked anteriorly 49 
48a Lateral line usually with 55-61 scales; spiny 
dorsal, soft dorsal, and caudal fins in mature 
male with yellow or orange submarginal 
band; no broad green bands in above fins: E. 
maculatum vulneratum, page 1 16 
48b Lateral line usually with 58-68 scales; spiny 
dorsal, soft dorsal, and caudal fins in mature 
male dominated by broad green bands: E. 
microlepidum, page 117 
49a Up to 3 scales on cheek behind eye: E. 
moorei, page 1 18 
49b Usually 6-9 scales on cheek behind eye: E. 
rubrum, page 1 19 
50a Several dark marks on cheek and opercle 
contrasting with pale yellowish background: 
E. rufilineatum, page 121 
50b No dark marks on cheek and opercle, which 
do not appear yellowish 5 1 
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Key to the Darters: Etheostoma 21 
51a Suborbital bar well developed: E. bellum, 
page 11 1 
51b Suborbital bar absent or very faint 52 
52a Lateral line usually with 53-59 scales (mean 
near 56); spiny dorsal, soft dorsal, caudal, 
and anal fins in breeding male with dull red 
or orange predominating: E. camurum, page 
112 
52b Lateral line usually with 56-66 scales (mean 
near 61); spiny dorsal, soft dorsal, caudal, 
and anal fins in breeding male with a green 
band; spiny dorsal fin sometimes with inter- 
rupted red band: E. chlorobranchium, page 
113 
53a Anterior part of lateral line slightly arched 
upward, the least distance between it and E53b 
base of spiny dorsal fin in the ratio of 1:4.5 
(or a little less) to body depth at that point 
(Villora) 54 
53b Anterior portion of lateral line straight or 
somewhat arched upward, the least distance 
between it and base of spiny dorsal fin in the 
ratio of 1:4.0 or less to body depth at that 
point (sometimes about 1 :4.5 in E. exile) 55 
54a Lateral line with 0-4 unpored scales poste- 
riorly: E. okaloosae, page 124 
54b Lateral line usually with 7-15 unpored scales 
posteriorly [illustrated in 53bl: E. edwini, E56a 
page 123 
55a Anal fin with single thick spine (Austro- 
perca): E. australe, page 129 
55b Anal fin with 2 spines, or rarely 1 spine 
56 
56a Upper half of body rather uniformly dark, 
lower half much lighter but rather blotchy 
and stippled; broad dark suborbital bar; 
breeding male with reddish orange horizon- 
tal band on lower side (poorly developed in 
E. trisella and often developed in E. exile, 
not in this subgenus) (Ozarka) 57 
56b Body and head not pigmented as above; sub- 
orbital bar seldom broad and dark; reddish 
horizontal band on side rarely present 
(Oligocephalus) 6 1 
57a Anal spine usually single; lateral line usually 
complete: E. trisella, page 128 
57b Two anal spines; lateral line incomplete 58 
58a Lateral line usually with 30 or more pored 
scales 59 
58b Lateral line usually with fewer than 30 pored 
scales 60 
59a Suborbital bar narrower than eye; body 
deeply rounded: E. punctulatum, page 127 
59b Suborbital bar wider than eye; body not 
deeply rounded: E. boschungi, page 125 
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22 KEY TO T H E  DARTERS: Etheostoma 
60a Basicaudal spots well developed, sometimes 
fused; cheek and prepectoral area naked: E. 
pallididorsum, page 126 
60b Basicaudal spots weakly developed; cheek 
and prepectoral area with few embedded 
scales: E. cragini, page 125 
61a Gill membranes moderately (occasionally 
slightly) joined, margin of connecting tissue 
concave 62 
61b Gill membranes slightly connected to sep- 
arate, margin of connecting tissue meeting at  
sharp angle 65 
62a Lower cheek, opercle, and breast with sev- 
eral dark spots or dashes: E. mariae, page 
139 
62b Lower cheek, opercle, and breast without 
dark spots and dashes 63 
63a Lateral line scales pale, producing effect of 
thin yellow stripe in life, contrasting with 
darker side: E. parvipinne, page 140 
63b Lateral line scales not so pale as to produce 
the above effect, though pale stripe may be 
weakly developed 64 
64a Usually last 1-4 lateral line scales unpored; 
gill membranes usually moderately con- 
nected: E. fricksium, page 134 
64b Usually last 7-8 lateral line scales unpored; 
gill membranes often slightly connected: E. 
hopkinsi, page 136 
65a Lateral line with slight upward arch beneath 
origin of spiny dorsal fin 66 
65b Lateral line without upward arch beneath 
spiny dorsal fin 67 
66a Indistinct basicaudal dark spot sometimes 
flanked beneath by a weak spot: E. exile, 
page 133 
66b Small distinct basicaudal dark spot flanked 
above and below by a spot of almost equal 
intensity: E. ditrema, page 132 
67a Both supratemporal canal and infraorbital 
canal usually interrupted 68 
67b Supratemporal canal uninterrupted; infraor- 
bital canal interrupted or uninterrupted 71 
68a O~ercle  without scales (weaklv scaled in 
some E. lepidum) 69 
68b Opercle scaled 70 
69a Usually more than 48 lateral line scales; mar- 
gin of spiny dorsal fin in breeding male blue 
to green: E. lepidum, page 137 
69b Usually fewer than 48 lateral line scales; 
margin of spiny dorsal fin in breeding male 
not blue or green: E. pottsi, page 141 
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70a Lateral line usually with 35-42 scales: E. 
nuchale, page 140 
70b Lateral line usually with 44-58 scales: E. gra- 
hami, page 135 
71a Infraorbital canal usually interrupted 72 
71 b Infraorbital canal usually uninterrupted 73 
72a Usually 8 or more dorsal blotches; subor- 
bital bar rather weak; breeding male with 
orange on gill membranes: E. spectabile, 
page 143 
72b Usually 6-7 dorsal blotches; suborbital bar 
rather distinct; breeding male with blue or 
green on gill membranes or breast: E. luteo- 
vinctum, page 138 
73a Cheek in male well covered with exposed 
scales; cheek in female sparsely covered with 
scales, exposed or partly embedded 74 
73b Cheek in male occasionally naked but usual- 
ly with some exposed scales near eye and em- 
bedded scales elsewhere; cheek in female 
naked or with few scales, exposed or em- 
bedded 75 
74a Humeral spot small and distinct; spiny dor- 
sal fin in breeding male with a wide reddish 
orange band: E. collettei, page 132 
74b Humeral spot faint to absent; spiny dorsal 
fin in breeding male with a narrow reddish 
orange band: E. asprigene, page 130 
75a Side, especially in male, with narrow dark 
vertical bands, those on caudal peduncle 
meeting or almost meeting counterparts, 
thus encircling body: E. caeruleum, page 13 1 
75b Side variously marked, sometimes with weak 
vertical bands which do not encircle caudal 
peduncle 76 
76a Suborbital bar prominent; breeding male 
with prominent red spots on body: E. whip- 
plei, page 145 
76b Suborbital bar weak to absent; breeding 
male with no prominent red spots on body 
77 
77a Side with series of tiny blotches, often form- 
ing weak vertical bands on caudal peduncle: 
E. radiosum, page 142 
77b Side with small dark spots tending to form 
horizontal stripes: E. swaini, page 145 
79a Body with distinct horizontal bands 80 
79b Body lacking distinct horizontal bands 81 
80a Horizontal bands formed by pigment con- 
centrated along midline of scales involved: 
E. virgatum, page 155 
80b Horizontal bands formed by pigment both 
along midline and on outer margin of scales 
involved; bands resembling a series of a 
dots: E. striatulum, page 154 
81a Suborbital bar distinct: E. barbouri, page 
146 
81b Suborbital bar absent or indistinct 82 
82a Lateral line usually with more than 13 pored 
scales; last few lateral blotches not tending to 
form vertical bands: E. obeyense, page 15 1 
82b Lateral line with 13 or fewer pored scales; 
last few lateral blotches tending to form ver- 
tical bands: E. smithi, page 152 
83a Tips of dorsal fin spines knobbed in breeding 
male (and in female in E. kennicotti) 84 
83b Tips of dorsal fin spines not knobbed; in 
breeding male tips of dorsal fin spine usually 
with posteriorly directed extensions 85 
84a Lower jaw jutting slightly beyond upper jaw; 
spiny dorsal fin in adult male with strong 
dark basal band, marginal band weak or ab- 
sent: E. flabellare, page 147 
84b Lower jaw not jutting beyond upper jaw; 
spiny dorsal fin in adult male with strong 
dark marginal to submarginal band: E. ken- 
nicotti, page 149 
85a Three vertically arranged dark basicaudal 
spots (obscure in some adults): E. squami- 
ceps, page 153 
85b Sometimes a single faint basicaudal spot but 
never 3 vertically arranged spots 86 
86a Soft dorsal fin rays in breeding male termi- 
nally knobbed and protruding far beyond 
margin of fin membranes: E. neopterum, 
page 150 
86b Soft dorsal fin rays in breeding male not 
knobbed, not protruding beyond margin of 
membranes: E. olivaceum, page 15 1 
87a Margin of preopercle finely serrate: E. ser- 
rgerum, page 160 
87b Margin of preopercle not serrate 88 
78a A large iridescent patch on cheek; breeding 
male colorful 79 
78b No iridescent cheek patch; breeding male 
without bright colors 83 
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24 KEY TO T H E  DARTERS: Etheostoma 
88a Infraorbital canal interrupted: E. gracile, 
page 158 
88b Infraorbital canal uninterrupted 89 
89a Ten preoperculomandibular pores; much 
like E. gracile: E. zoniferum, page 160 
89b Nine preoperculomandibular pores 90 
90a Breast fully scaled; interorbital pores absent: 
E. fusiforme, page 157 
90b Breast variably naked to about 80% scaled; 
interorbital pores absent, single, or paired 
9 1 
Interorbital pore or pores present; 1 or 2 
anal fin spines: E. safudae, page 159 
Interorbital pores usually absent: 1 anal fin 
spine: E. collis, page 156 
Cheek scaled: E. proeliare, page 163 
Cheek naked 93 
Anal spine almost always 1: E. fonticola, 
page 161 
Almost always 2 anal spines: E. microperca, 
E90a E91a page 162 
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Percina 
and Its Subgenera 
Percina is the most generalized of the 3 darter genera. It com- 
prises 31 species plus several forms perhaps worthy of specific 
recognition. Percina is easily separated from Ammocrypta, 
whose members are much more slender, finely scaled, and 
translucent. Some species of Percina and Etheostoma share 
traits, however; they are best separated by the fact that males 
of Percina have a single row of modified scales between the 
breast and anus, or are unscaled along the ventral midline 
(Page, 1976a). In some Etheostoma the anterior portion of 
the belly is naked but the remainder is fully scaled. 
Additional characteristics of ~ e r c h a  include: Adult size 
moderate to large, 45-169 mm SL. Body moderately slender to 
robust, often fusiform. Lateral line complete, almost straight, 
with 49-90 pored scales, one or more of which may extend 
onto the caudal fin. Males of many species and females of 
some with enlarged toothed scales between the pelvic fins, on 
the center of the breast, and occasionally elsewhere on the 
breast. Top of the head flat or very little arched. Head usually 
somewhat conical, or quite so. Premaxillary frenum present 
(usually absent in P. copelandi). Mouth moderate to large, 
horizontal to slightly oblique, usually terminal but sometimes 
subterminal due to elongated snout. Gill membranes usually 
separate, sometimes moderately connected. Supratemporal 
and infraorbital canals complete. Two anal spines. Anal fin 
often expansive. Breeding tubercles in males of some species. 
Body and/or fins of males brightly colored in some species. 
Subdued colors in fins or on body of females in a few species. 
Air bladder usually reduced, occasionally well developed. 
The majority of Percina are river darters which prefer 
moderate current and sand, gravel, or bedrock substrate. 
Most species enter the deeper portions of riffles and a few 
enter the shallow turbulent areas favored by so many Etheo- 
stoma. A few species are closely associated with aquatic plants 
or are at least most abundant within and adjacent to vegeta- 
tion. We have often encountered P. caprodes, P. maculata, 
and P. nigrofasciata in streams as small as third order, but 
fourth- or fifth-order streams are the smallest entered by most 
Percina. 
The geographic range of Percina is intermediate between 
those of Ammocrypta and Etheostoma. The enormous north- 
south extent is accounted for by the subgenus Percina, and 
most of that by the single form P. caprodes. P. macrolepida 
barely enters Mexico, whereas 2 species of Etheostoma occur 
far to the west in that country. A few Etheostoma but no Per- 
cina extend across the Great Plains, down the length of the 
Florida peninsula, and into New England. P. caprodes may 
extend farther down the St. Lawrence than either Etheostoma 
or Ammocrypta, but darters occur sporadically in that area. 
Percina is well represented in Atlantic drainages by 7 species. 
Observations on a number of species in Percina indicate 
that probably all members display generalized spawning be- 
havior. Territoriality and male combat are weakly if at all de- 
veloped, except perhaps for intimidation of small males by 
large ones. The precise role of male coloration needs clarifica- 
tion for those few Percina in which it develops. Males seem to 
gather at favorable spawning sites to follow any gravid female 
entering the area. As a female burrows into the substrate to 
lay a number of eggs, she is mounted by an attendant male 
who bends the posterior end of the body around to fertilize 
the eggs. Females usually spawn several times, presumably 
with various males. We may surmise that the enlarged mod- 
ified scales of malepercina, generally best developed in breed- 
ing specimens, stimulate the female to release eggs or give the 
male a more secure grip, but their exact function needs eluci- 
dation. 
Early taxonomists treated the darters as a large assem- 
blage of genera, distinguished by one or a few traits. Inade- 
quate numbers of specimens sometimes led to errors in inter- 
pretation. What we now consider to be the genera Percina and 
Etheostoma resembled a graded series, intermediate ones of 
which might contain species of either genus. Bailey and Gos- 
line (1955), relying heavily on the presence of modified belly 
scales, simplified the picture by placing all species with that 
trait in Percina, with 8 subgenera to reflect internal relation- 
ships. Several of these subgenera were adequately character- 
ized only much later by Page (1974a). He added the subgenus 
Odontopholis, switched subgeneric positions of 2 species, and 
employed both numerical taxonomy and electrophoretic evi- 
dence to arrange the subgenera phylogenetically. We follow 
this classification, which has gained wide acceptance. 
Hadropterus and Swainia are the most primitive subgen- 
era. Both possess moderately well connected gill membranes 
and a nearly complete row of enlarged midventral scales. 
Breeding tubercles are absent, and body and fins lack bright 
colors (somewhat developed in P. phoxocephala). Members 
of Hadropterus are rather blunt snouted and bear 3 vertically 
arranged spots at the base of the caudal fin. The 2 ventral 
spots may be partly fused. Members of Swainia have a single 
caudal spot and elongated conical snouts. 
Three species of Hadropterus occur in Gulf Coast rivers 
east of the Mississippi. Two of these are quite rare, P. auro- 
Iineata and P. lenticula, the largest and perhaps most prim- 
itive of all darters. P. nigrofasciata is widespread and abun- 
dant along the Gulf and southern Atlantic coasts. The only 
species to extend beyond these confines is P. sciera, which is 
locally common in much of the Ohio basin, the lower Missis- 
sippi system, and western Gulf Coast rivers. 
Members of Swainia are confined to the Mississippi River 
basin. P. phoxocephala, a species living in streams with mod- 
erate gradient, is widespread; the other species are found on 
the edge of its range in streams of higher gradient. P. nasuta is 
the Ozark representative, and P. squamata is that of the upper 
Cumberland and Tennessee basins. P. oxyrhyncha is confined 
to upland tributaries of the Ohio River from the Kentucky 
River upstream; its range encompasses principally the head- 
water tributaries of the ancient Teays River, a preglacial trunk 
stream largely replaced by the modern Ohio. 
AIvordius is a loosely knit subgenus whose members 
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remain generalized in that they lack breeding tubercles or 
bright coloration (except P. roanoka). But the large midven- 
tral scales of males are few and breast scales are absent, re- 
duced to a central scale, or are small and partly embedded. 
Breast scales usually are absent in females, which also lack 
scales on the anterior part of the belly. Alvordius lacks highly 
specialized features. 
In the Mississippi River basin, P. maculata is the wide- 
spread and abundant species in Alvordius, extending also into 
the St. Lawrence system and Arctic drainages just north of 
Minnesota. The Ozark representative, P. pantherina, is both 
rare and quite localized, as is an unnamed representative of 
the upper Mobile basin. P. macrocephala also is rare but was 
once widely distributed in the Ohio basin. P. gymnocephala is 
a common species in the upper Kanawha River (ultimate 
headwaters of the preglacial Teays River), where it replaces P. 
maculata. 
Four additional Alvordius dwell in the montane and Pied- 
mont sections of Atlantic Coast rivers, seldom occurring be- 
low the Fall Line. They are a successful and rather closely 
related assemblage. P. peltata is the most widespread but P. 
roanoka is easily the most abundant. The latter is the most ad- 
vanced Alvordius-small, colorful, and invasive of shallow 
riffles of small streams as well as those of large rivers. P. 
crassa is quite similar to P. roanoka, while P. notogramma 
more closely resembles P. maculata. 
Ericosma contains 2 species, P. evides and P. palmaris, 
separable from all other Percina by the presence of broad ver- 
tical bands on each side which fuse with their counterparts on 
the back. Like Alvordius, these species are generalized in re- 
gard to scalation but develop breeding tubercles as well as 
handsome coloration. P. evides is a species of the Ohio basin, 
northern Ozarks, and upper Missisippi basin. P. palmaris is 
restricted to the northeast uplands of the Mobile River sys- 
tem. Neither is officially considered to be rare, but P. evides 
occurs spottily, P. palmaris is very restricted, and neither is 
more than locally common. 
Odontopholis consists of P. cymatotaenia in Missouri and 
an eastern representative in Kentucky and Tennessee which we 
refer to this species. Primitive traits are the absence of breed- 
ing tubercles or bright coloration, high vertebral counts, and 
heavy scalation on the head. But special traits, some extreme, 
also typify Odontopholis. The belly in females is fully scaled. 
Large males have a slightly elevated ridge along the belly but 
only the interpelvic scale and sometimes the first few scales 
posterior to it are toothed and enlarged. Scales on the ventral 
third of the body in both sexes are unusually spiny. Both sexes 
possess a ventral caudal keel, which in mature males becomes 
almost semicircular and bears protruding spines on each scale. 
The exact function of this structure has not been clarified. 
Aquarium-held specimens caught in Kentucky swim leisurely 
through open water, indicating that the air bladder is func- 
tional. 
P. cymatotaenia from Kentucky are most easily taken 
where aquatic vegetation grows at  the margin or foot of a rif- 
fle. Sticks, leaves, and other debris in quiet water also seem to 
afford habitat to this species. 
Hypohomus is primitive in its large size, many vertebrae, 
and numerous lateral line scales. Belly scalation is similar to 
that in Odontopholis, except that prominent, toothed scales 
are absent from the ventral third of the body. A ventral cau- 
dal keel is very weakly developed. Breeding tubercles and 
bright coloration are present in males. P. aurantiaca survives 
in deep portions of riffles and turbulent pools and is the most 
highly adapted Percina for such austere habitats. 
Cottogaster contains widely disjunct populations referred 
to P. copelandi. One or more of these may deserve specific 
status. Lack of breeding colors and the presence of modified 
belly scales are generalized traits. But breeding tubercles are 
present, a frenum is usually absent, size is small, the number 
of spines and rays in the fins is reduced, and lateral line scales 
are few. In general appearance no other Percina is so similar 
to Etheostoma. 
Zmostoma is a subgenus distinguishable from other Per- 
cina by an extreme elongation of the anal fin in males. The 
only primitive trait of Zmostoma is the absence of bright col- 
oration. Breeding tubercles, lack of midventral scales, and ab- 
sence or reduction of the frenum are advanced traits. Closely 
set eyes are a specialized trait whose significance has not been 
established. P. shumardi best displays the preference of Zmo- 
stoma for big rivers; it occurs in major streams directly trib- 
utary to the Ohio and Mississippi rivers and even enters south- 
ern Canada. P. ouachitae lives in the southern Mississippi 
basin, often entering much smaller streams than do other spe- 
cies of Zmostoma. P. uranidea and P. tanasi are the upland 
forms found in the Ozarks and Tennessee basin. The latter 2 
species are listed by Deacon et al. (1979) as threatened. The 
other 3 members are faring better but are common only local- 
ly. Based on evidence from P. tanasi, Zmostoma may display 
downstream and upstream migrations of young which are 
very specialized. Snails constitute a surprisingly large part of 
the diet in P. tanasi, and other Zmostoma may be equally spe- 
cialized. 
Species in subgenus Percina are easily recognized by the 
pointed snout which protrudes noticeably beyond the mouth. 
Most other traits of this subgenus are generalized. A brief 
characterization is: large size, exceeding 100 mm SL; high 
numbers of lateral line scales, fin spines, fin rays, and verte- 
brae; gill membranes separate to slightly connected; midven- 
tral belly scales in males enlarged (missing in some individ- 
uals); midline of belly naked in females; upper side with nar- 
row vertical bands, separate from or connected with broader 
vertical bands or prominent blotches on the side; usually a dis- 
tinct spot at the caudal fin base; male breeding tubercles con- 
fined to ventral scales; and bright breeding colors absent but 
an orange or red band in the spiny dorsal fin of males of some 
species. 
P. caprodes is the most widely distributed of all darters 
and occupies the heart of the collective ranges of its subge- 
neric relatives. Should additional species be recognized in the 
subgenus, it will be because they are elevated from the status 
of mere variants or subspecies of P. caprodes. The ultimate 
validity of species within the caprodes complex awaits testing 
by experimental approaches, traditional taxonomy having 
gone as far as it can at present. Remaining species within the 
subgenus form a familiar fringing pattern. P. rex is extremely 
localized in the upper Roanoke River, and P. burtoni is al- 
most equally restricted in the upper Tennessee River system 
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(once recorded from the Cumberland basin). The rarity of 
these 2 species is recognized by Deacon et al. (1979). P. 
macrolepida is fairly common and widespread along the west- 
ern Gulf Coast. The Mobile River system contains 1 or more 
members of the subgenus Percina whose taxonomy requires 
attention. 
In summary, the genus Percina is almost certainly a single 
phyletic group, and the subgenera are a satisfactory means of 
treating related species within the genus. The arrangement of 
the subgenera in a sequence from primitive to advanced is ar- 
bitrary in some regards, and unanimity of opinion may never 
be achieved. Most subgenera comprise 1 or 2 abundant and 
widespread species at the center of the subgeneric range and 
additional species, restricted and sometimes rare, along the 
margins of this range. Species pairs in the upland streams east 
and west of the middle Mississippi basin occur in several sub- 
genera, as do pairs found in the Tennessee and Mobile basins. 
Ross (1971) discusses the ancient stream capture that diverted 
the upper Tennessee, once a component of the Mobile basin, 
into its present association with the ascending arm of the Ten- 
nessee. We suggest that smaller piracies and drainage realign- 
ments following that major change may be equally important 
in understanding present similarities and differences between 
the basins. 
Since the settlement of North America, its major rivers 
have shifted from being the most stable of aquatic habitats to 
the most perturbed. Irrigation, navigation, damming, dredg- 
ing, siltation, and industrial or domestic pollution have so far 
spared a number of small rivers, but sooner or later have 
exerted their cumulative impact on our major waterways. As a 
group primarily adapted to large streams, Percina darters 
have suffered from these changes. Nine named and 2 un- 
named forms are listed as endangered, threatened, or of spe- 
cial concern by Deacon et al. (1979). Most of the remainder 
are far from abundant anywhere, and all tend to be found in 
isolated enclaves within their total range. Were we to con- 
struct a list of truly abundant Percina, included would be only 
P. caprodes, P. maculata, P. nigrofasciata, and P. roanoka. 
Future practical efforts might be directed at  obtaining bet- 
ter knowledge of the life histories and movements of Percina 
in hope of ultimately saving forms from extinction. Basic re- 
search in the taxonomy of Percina is drawing to a close, but 
many fascinating things remain to be discovered about the 
genus through the experimental fields of biology and ethol- 
ogy. In turn, these darters may be useful experimental systems 
for studying a number of fundamental processes in biology. 
The beauty of many of these darters speaks for itself. 
Percina aurolineata Suttkus & Ramsey Plate 1 
Goldline Darter Subgenus Hadropterns 
Description. A moderate sized slender darter with a maximum 
SL of 74 mm. It is recognizable as a member of subgenus 
Hadropterus by rather broadly joined gill membranes, 3 verti- 
cally set dark spots at  the caudal fin base, absence of breeding 
tubercles, and a nearly complete row of enlarged scales on the 
Distribution of Percina aurolineata 
midline of the belly in males. It differs from other Hadrop- 
terus in the pattern of the back. 
Back has 2 wavy dorsolateral bands narrowly interrupted 
at various points, running from head to end of soft dorsal fin. 
These frame the yellowish back, which may have dark 
blotches or a middorsal stripe. A midlateral band connects 7-9 
black oval or rectangular blotches. Prominent preorbital bar 
fails to meet counterpart on snout. Suborbital bar is faint to 
absent. Postorbital bar is often continuous with midlateral 
band. Lower 2 caudal fin spots may fuse. In females ventral 
surface of head and body are pale, but in males they are 
dusky. 
Males have a well developed dark marginal band and a 
broader one just above clear base of spiny dorsal fin; dusky 
soft dorsal fin repeats this pattern. In females similar banding 
is confined mostly to dorsal spines and to basal portion of soft 
dorsal fin. Caudal fin in both sexes usually has 3 wavy vertical 
bands. Anal and pectoral fins are dusky in mature males and 
little pigmented in other specimens. Pectoral fins are dark- 
ened basally, most noticeably in mature males. 
Midventral line in males usually bears a row of moderately 
enlarged scales, while that in females varies from fully scaled 
to naked anteriorly. Exposed or partly embedded scales occur 
on breast, prepectoral area, cheek, nape, and dorsolateral 
portion of head in males; opercular scales are exposed. Scales 
on these areas in females are smaller and more frequently em- 
bedded. Lateral line has 64-72 (59-74) pored scales, the last 1- 
3 on caudal fin proper. Fin counts are: dorsal XII-XIV, 10-11 
(10-13); anal 11, 8-9 (7-10); pectoral 13-14 (12-15). Vertebrae 
number 41-43 (40-44). 
Breeding males may develop more yellow or orange on 
upper body than is shown in color plate. Dorsolateral wavy 
bands become amber, as do some spots on head. Belly be- 
comes pale bluish green; chin, throat, and ventral portion of 
cheek become blue. Orange develops in median part of both 
dorsal fins and faintly at  base of soft dorsal and in caudal and 
anal fins. Breeding tubercles are absent; genital papilla pre- 
sumably is a short flattened tube, but specimens were not 
examined by us. Breeding females develop some yellow on 
lips, upper side, and possibly cheek and caudal fin. Genital 
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papilla is presumably a short rounded tube, but specimens 
were not examined by us. 
Distribution. Found in the Coosawattee River in Georgia and 
the Cahaba River in central Alabama. This species probably 
once enjoyed much broader distribution within the Mobile 
basin. 
Natural History. Goldline darters have been captured only in 
the rapids of rivers over bedrock or other substrates ranging 
from boulders to gravel. According to Suttkus and Ramsey 
(1967), collecting sites characteristically abound in beds of 
Podostemum or the water willow, Justices. Bryant et al. 
(1979) caught additional Georgia specimens in similar hab- 
itats. Darter associates are Etheostoma jordani and Percina 
palmaris in the Coosawattee River, and E. jordani, E. rupes- 
tre, E. stigmaeum, P. copelandi, P. lenticula, P. nigrofasci- 
ata, P. shumardi, and perhaps others in the Cahaba River. 
Abundance. Carters Reservoir now occupies much of the 
Coosawattee River that was favorable habitat for the goldline 
darter. Urbanization and pollution in the upper Cahaba pose 
a continuing, perhaps growing, threat. Undoubtedly the con- 
struction of reservoirs elsewhere in the upper Mobile basin, 
coupled with various forms of pollution, has contributed to 
the precarious position of this handsome darter, which is ac- 
corded threatened status by Deacon et al. (1979). 
Name. Aurolineata means gold lined. 
Percina lenticula Richards & Knapp Plate 1 
Freckled Darter Subgenus Hadropterus 
Description. Apparently the largest of all darters, with a max- 
imum SL of 169 mm. Recognizable as Hadropterus by moder- 
ately joined gill membranes and 3 vertically arranged caudal 
spots (the lower 2 often fused), it is distinguished from other 
members of the subgenus by small scales and usually a distinct 
curved suborbital bar. Frenum is narrow. Air bladder is well 
developed. 
Dorsum has 8 dark blotches, each partly surrounded by a 
pale area. About 8 dark lateral blotches are often connected 
by a horizontal band; the posterior 4 or 5 blotches are ex- 
panded into vertical bands. Smaller spots on body may be nu- 
merous enough to partially obscure side pattern. Pelvic fin 
base and prepectoral area are dark, the latter resembling 
freckles. Belly is clear to dusky, and may have a dark stripe 
along midline. 
Preorbital bar often meets counterpart on snout; postorbi- 
tal bar lies just beneath a second band which extends diag- 
onally upward toward nape. Suborbital bar is rarely weak or 
absent, usually seen as a distinct posteriorly recurved band. 
Breast and ventral part of head are stippled or lightly spotted. 
Basal, median, and marginal dark bands extend the length 
of spiny dorsal fin in large individuals but are weakly devel- 
oped in small specimens. Three or 4 bands cross soft dorsal 
Distribution of Percina lenticula 
fin; pronounced darkening forms a spot at anterior base of fin 
in most specimens. Two or 3 vertical dark caudal bands and a 
like number of horizontal anal bands are best developed in 
large specimens. Sometimes bands, but more often blotches, 
characterize pelvic fin. Two or 3 vertical bands of variable in- 
tensity develop in pectoral fin. 
Embedded to partly embedded scales are found on cheek, 
opercle, nape, and dorsolateral portion of head. One or more 
enlarged scales are set between pelvic fins; remainder of breast 
and prepectoral area are naked to lightly scaled. Belly is com- 
pletely scaled in females and has a midventral row of some- 
what enlarged scales in males. Pored lateral line scales num- 
ber 80-86 (77-90), the last 2-6 extending onto caudal fin. Fin 
counts are: dorsal XII-XIV, 13-14; anal 11, 9-10; pectoral 14- 
15. Vertebrae number 42-44. 
Adult males are patterned much like our illustrated spec- 
imen (the individual of record size), but yellow coloration 
may be much livelier. Large mature females are so darkened 
as to obscure body pattern; their fins are more boldly banded 
than those of large males. Genital papilla has not been de- 
scribed for either sex. Juveniles are characterized by reduced 
pigmentation, particularly in fins. 
Distribution. Initially described from the Etowah and Cahaba 
rivers of the Mobile basin in Georgia and Alabama, and now 
known to occur elsewhere within that basin both above and 
below the Fall Line. The species also occurs in the Pascagoula 
and Pearl drainages in Mississippi and Louisiana. 
Natural History. Little information has been published on the 
freckled darter. Suttkus and Ramsey (1967) obtained spec- 
imens from deep swift water, as did Douglas (1968). The latter 
used electrofishing gear and fine-mesh hoop nets to collect in 
areas too deep and swift for seines. Bryant et al. (1979) found 
a juvenile in vegetation within a gently flowing riffle, where 
individuals may reside until able to face the austere habitat of 
adults. Apparently a species of medium to large rivers exclu- 
sively, P. lenticula is particularly vulnerable to channelization 
projects, dams, serious pollution problems, and other distur- 
bances. The large air bladder suggests that this may be a more 
open water fish than the typical darter. 
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Richards and Knapp (1964) indicate that this species is 
most closely related to P. sciera, which also sometimes has a 
weak suborbital bar. They state that entry of ancestral stock 
from the Mississippi basin is a more likely origin of Mobile 
basin stocks than stream capture from the Tennessee River 
system. Subsequent discovery of P. lenticula in the Pearl and 
Pascagoula rivers strengthens the first possibility. 
Abundance. Few specimens of Percina lenticula have been 
taken, and collecting sites are few. In part this may be due to 
difficulty of capture, but the situation is serious enough to 
cause Deacon et al. (1979) to list the species as threatened. 
Name. Lenticula means freckled and refers to the spots at the 
pectoral fin base. 
Distribution of Percina nigrofasciata 
Percina nigrofasciata (Agassiz) Plate 1 
Blackbanded Darter Subgenus Hadropterus 
Description. A rather large and robust darter with a max- 
imum SL of 93 mm. Recognized as a Hadropterus by the 
moderately joined gill membranes and by 3 vertically set cau- 
dal spots, this species lacks the pale dorsum of P. aurolineata 
and the distinct suborbital bar of P. lenticula. Blotches on the 
side of P. sciera are oval, while those of P. nigrofasciata ap- 
pear as narrow vertical bars; young specimens of these 2 spe- 
cies are easily confused. 
Dorsum has 7 or 8 small blotches of variable intensity, 
often broken into spots in females. Eleven to 16 vertically 
elongated bars on side usually are connected by a midlateral 
band. Bars on caudal peduncle are more ovoid, with ventral 
extensions that may fuse with counterparts from other side. 
Small spots and reticulations characterize upper side in both 
sexes and lower side in females. Belly in males is lightly to 
heavily stippled. 
Preorbital bar meets or almost meets counterpart on 
snout. Suborbital bar is variably absent to moderately devel- 
oped. Postorbital bar usually appears virtually continuous 
with midlateral band. Entire lower half of head is pale, 
though often lightly stippled with small black spots. 
Dorsal spines are often clear but may be alternately light 
and dark, particularly in females. Spiny dorsal fin membranes 
are virtually clear in females and young, and stippled in 
males, more heavily near base. Soft dorsal fin is pale in fe- 
males and young but variably dusky in males. Usually 3 weak 
vertical bands are found on caudal fin, and may be partly ob- 
scured by dusky membranes in mature males. Anal fin in fe- 
males is clear to lightly stippled; that in males is more heavily 
stippled, especially toward base. A few dark spots near base 
constitute pelvic fin pigmentation in females; membranes in 
males may be somewhat dusky. Pectoral fin is little pigmented 
in either sex. A distinct prepectoral spot is usually best devel- 
oped in females. 
Opercle is well scaled; cheek scales may be partly em- 
bedded or absent ventrally. Nape is well scaled; a few scales 
may extend forward onto head. Breast varies from naked to 
partially covered with small embedded scales. One or more 
large scales lie between insertions of pelvic fins. Slightly en- 
larged scales lie along belly midline in males; this area usually 
is naked in females. Lateral line contains 50-62 (46-71) pored 
scales, 1 to 4 of which may extend onto caudal fin. Fin counts 
are: dorsal XI-XI11 (IX-XV), 11-12 (10-13); anal 11, 9 (7-10); 
pectoral usually 14. Vertebrae number 39-41. 
Breeding males are characterized by darkening of fins and 
body and an accentuation of vertical banding on body. Al- 
though a bluish green sheen develops on upper body, and 
green and gold casts may be seen on cheek and opercle, males 
are not otherwise colorful. Genital papilla is a small some- 
what flattened cone with fingerlike villi at tip. Breeding fe- 
males become more strongly pigmented and may develop ir- 
regularly shaped markings between lateral blotches. Genital 
papilla is a conical tube with distinct grooves and terminal 
villi. 
Crawford (1956) recognized 8 races of subspecies P. n. 
nigrofasciata, each associated with part or all of a major river 
basin and distinguished by slight differences in scalation and 
body proportions. He named the subspecies P.n. raneyi on the 
basis of greater differences in scales and body proportions, in- 
cluding a more pointed snout. Subspecies raneyi has 60-67 
(54-71) lateral line scales; subspecies nigrofasciata has 50-61 
(44-66). 
Distribution. Occurs from the lowermost Mississippi River 
tributaries in Louisiana and Mississippi eastward through all 
major Gulf Coast drainages to the Suwannee, and along the 
Atlantic Coast drainages from the Kissimmee River in Florida 
to the Edisto River in South Carolina. Subspecies raneyi is 
confined to the upper Savannah River of Georgia and South 
Carolina, with possible intergrades in the Altamaha basin and 
the lower Savannah. Guillory (1976) indicates that the black- 
banded darter may have been extirpated from lower trib- 
utaries of the Mississippi. 
Natural History. In the Coastal Plain portions of its range the 
blackbanded darter is usually the most abundant Percina and 
often the most common of all darters. It inhabits areas of 
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slow to steady current around snags, beds of vegetation, grav- 
elly chutes, and over gravel in typical riffle habitat. Apparent- 
ly more than any other Percina, P. nigrofasciata enters creeks 
of small size but probably attains greater abundance in large 
creeks and small rivers. The invasion of tiny streams may be 
associated with the fact that this species has few other darters 
to act as competitors. On the Atlantic coast Etheostoma olm- 
stedi is its most frequent associate, and along the Gulf coast 
E. swaini is. Blackbanded darters also fare well above the Fall 
Line, even as a component of the rich darter fauna of the 
Mobile basin. Although more common in quieter runs, they 
are nonetheless captured over gravel and rubble-strewn riffles 
inhabited by E. coosae, E. jordani, and other upland darters. 
Some excellent life history information has been gathered 
by Mathur (1973). He observed aquarium-held specimens to 
prefer gravel substrate and to darken or blanch rapidly as con- 
ditions demanded. He demonstrated that the number of eggs 
produced per female was correlated linearly with body weight 
and exponentially with total body length. This discovery may 
be useful to clarify the great discrepancies among reports of 
the egg complement of other species of darters. Mathur ob- 
served a long breeding season, February to April in Louisiana 
and early May to early June near Auburn, Alabama. Natural 
hybridization between P. nigrofasciata and P. sciera is re- 
ported by Suttkus and Ramsey (1967). Additional studies are 
justified for this adaptable species. 
In our trips to southern streams we became well ac- 
quainted with the blackbanded darter, noting the subtle dif- 
ferences it exhibits from one major basin to the next. 
Abundance. This is one of the most abundant and successful 
darters. 
Name. The common name, blackbanded, is a direct transla- 
tion of the trivial epithet, nigrofasciata. E.C. Raney is the 
noted ichthyologist of Cornell University. 
Percina sciera (Swain) Plate 1 
Dusky Darter Subgenus Hadroptents 
Description. A fairly large and robust darter, the biggest indi- 
viduals somewhat in excess of 90 mm SL. Recognized as a 
Hadropterns by the moderately joined gill membranes and 3 
vertically set caudal spots, it is easily distinguished from P. 
aurolineata with its pale dorsum and from P. lenticula with its 
strong suborbital bar. Though young specimens may be con- 
fused with P. nigrofasciata because of poorly developed 
markings, adults have oval blotches along the sides rather 
than the vertically elongated ones which characterize P. nigro- 
fasciata. 
Back is crossed by 8 small and usually indistinct saddles. 
On upper side, margins of scales are often darkly edged to 
produce a cross-hatched, dusky appearance. First 1 or 2 of the 
7 or 8 lateral blotches are much smaller than the rest. Blotches 
tend to be connected by a lateral band. Lower side and belly in 
females lack markings; those of males may be stippled lightly. 
Humeral region is dark. Bottom pair of 3 caudal spots are 
Distribution of Percina sciera 
often fused; dorsal spot almost fuses with its counterpart 
from other side. 
Preorbital bar of variable intensity usually fuses with 
counterpart on lip. Postorbital bar broadens from cheek 
across opercle and joins midlateral band. Suborbital bar may 
be absent or represented by a spot. Prepectoral region is stip- 
pled. 
Spiny dorsal fin bears a narrow marginal to submarginal 
band and a broader band, both more apparent in males than 
in females. Rays of soft dorsal fin are darkened to form a 
marginal band. A similar but weaker band near base of soft 
dorsal is strengthened by stippled membranes. Three wavy 
vertical bands are weakly to moderately developed in caudal 
fin. Anal fin usually has faint pigmentation submarginally 
and basally. Pelvic fin ordinarily lacks pigmentation. Pector- 
al fin has 4 or 5 faint vertical bands. 
Cheek and opercle are scaled; lower cheek scales may be 
embedded. Scales on anterior part of nape may be embedded, 
as are the few which may extend forward on head. One or 
more enlarged scales lie between pelvic fin bases; partly em- 
bedded scales are scattered over breast. Scales along midven- 
tral line in males are somewhat larger than normal; belly mid- 
line is naked in females. Last 1 or 2 scales of lateral line may 
extend onto caudal fin. Lateral line consists of 66-72 (63-78) 
scales in subspecies apristis and 59-68 (56-74) in nominate 
subspecies. Fin counts are: dorsal XI-XI11 (X-XV), 10-13; 
anal 11, 8-9 (7-10); pectoral 13-14 (12-15). Vertebrae number 
40-41 (39-42). 
Breeding males may develop a bluish sheen on back and a 
little yellow on body. All fins but pectoral are variably dark- 
ened. Males of subspecies apristis may develop a submarginal 
orange band in spiny dorsal fin. Genital papilla is a small, 
conical tube which may be longitudinally grooved and have 
villi at tip. Body pattern in adult females is sharp by compar- 
ison with males, being little obscured by dusky quality. Mid- 
lateral band may be weak, leaving lateral blotches virtually 
separate. A little yellow may develop on body. Genital papilla 
is a conical tube, deeply grooved at tip. 
Hubbs (1954) recognized subspecies apristis but declined 
to name additional subspecies, although some differences 
were noted between Wabash and Ozark populations. 
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Distribution. Occurs in the lower Mississippi valley, extending 
westward into central Texas and southeastern Oklahoma and 
eastward into the Tombigbee and Black Warrior arms of the 
Mobile drainage.J'he species does not extend up the Missouri 
or upper Mississippi rivers but is common throughout the 
lower Ohio River basin, attaining its upstream limits in the 
lower reaches of tributaries in Ohio and West Virginia. The 
northern limits are the headwaters of the Wabash river. 
Subspecies apristis is restricted to the Guadalupe River of 
Texas and its tributaries, the San Marcos and Blanco rivers. It 
is confined to the main channels of these streams and is absent 
from the headwaters of the Guadalupe and Blanco and from 
the entire San Antonio River. Subspecies sciera does not occur 
in the Guadalupe. 
Natural History. The dusky darter lives in medium to large 
streams of moderate to low gradient as long as they are not 
highly turbid. During spring and early summer it is most fre- 
quently found in riffles over coarse clean gravel at depths of 
20 cm or more. Specimens may be captured in or adjacent to 
aquatic vegetation when it is present. During hot weather 
dusky darters may retreat to quieter, deeper pools, especially 
where debris or vegetation affords protection. Frequent asso- 
ciates are P. maculata, P. caprodes, and P. phoxocephala. In 
upland streams, common associates are Etheostoma blenni- 
oides, E. caeruleum, E. spectabile, and E. flabellare. E. 
asprigene, E. histrio, and P. ouachitae are more likely low- 
land associates. 
Many aspects of the life history of the dusky darter have 
been studied in Illinois by Page and Smith (1970). Males are 
ready to breed at 1 year of age. Few individuals of either sex 
reach 3 years of age, and 4 years is the maximum. Winter ap- 
parently is spent in deep pools; riffles and shallows yield no 
specimens from November through March. Spawning time 
varies but seems most often to be in June. Though not directly 
observed, spawning probably occurs over loose gravel. Some 
male-to-male aggressiveness was observed in aquariums, but 
clearly defended territories were not established. Heaviest 
feeding occurred in May, apparently just before spawning. 
The darters feed almost entirely on larval insects that dwell in 
riffles, partcularly midges and blackflies; mayflies and cad- 
disflies predominate briefly during summer. There was no evi- 
dence of predation upon dusky darters by spotted bass, which 
were common in the study area used by Page and Smith. They 
observed that leeches were common parasites of adults. 
Adults dwell on the bottom much of the time. The young 
swim about in shallow open water, sometimes entering trib- 
utaries not visited by adults. 
Natural hybrids between P. sciera and P. caprodes and 
even Etheostoma spectabile were reported by Hubbs and Lar- 
itz (1961). Suttkus and Ramsey (1967) report hybridization 
with P. nigrofasciata. Egg complements have been reported 
by Brown (1955) and Hubbs and Johnson (1961). 
Abundance. The dusky darter is one of the species best 
adapted to lowland rivers, and occurs abundantly in much of 
its range. It is not limited by the Fall Line, reaching the lower 
courses of some Ozark streams, and many Ohio basin 
tributaries of moderate gradient. With such a variety of hab- 
itats, there is little danger of extirpation. Former avenues of 
dispersal like the Ohio River no longer serve in that capacity, 
however, resulting in some shrinkage and fragmentation of 
range. Western populations have been adversely affected by 
drought and pollution. 
Name. Sciera means dusky. Apristis means without saw, re- 
ferring to the few, if any, serrations on the preopercle. 
Percina nasuta (Bailey) Plate 1 
Longnose Darter Subgenus Swainia 
Description. A rather large darter with a maximum SL of at 
least 80 mm. A small dark spot at the caudal fin base, elon- 
gated head and snout, and moderately joined gill membranes 
(slightly joined in some individuals) place this species in sub- 
genus Swainia. It differs from P. oxyrhyncha in having nar- 
rower, more intense, and more elongated lateral blotches, and 
in more frequently having 7 rather than 6 branchiostegal rays. 
The lateral markings of P. squamata are much less distinct; 
the snout of P. phoxocephala is blunter. 
About 14 marks lie along dorsum. Those anterior to sec- 
ond dorsal fin are narrow bands which often join ventrally 
with markings on side. Posterior marks are squarish saddles. 
A faint lateral band may connect 10-14 vertically elongated 
lateral blotches. Lower parts of body lack a pattern but may 
be stippled. A narrow, dark humeral mark is present. 
A dark preorbital bar remains narrowly separated on lip 
from counterpart. A less well defined postorbital bar extends 
across cheek and opercle. Suborbital bar is undeveloped. 
Chin, throat, and breast usually are lightly stippled. 
Spiny dorsal fin bears a narrow marginal dark band and a 
broader basal band, but neither is intense. Rays of soft dorsal 
fin are alternately dark and light, producing a weakly banded 
effect. Three or 4 similar bands are set vertically on caudal 
fin. Both anal rays and membranes are somewhat stippled ba- 
sally. Pelvic fin is entirely clear and pectoral fin rays are a lit- 
tle darkened basally. 
Cheek scales are small and may be embedded and difficult 
to see. Opercle has a patch of larger exposed scales. Nape is 
finely scaled and may be naked anteriorly. An enlarged scale 
between pelvic fins and another in middle of breast are rarely 
accompanied by a few small embedded scales on rest of 
breast. Males have a midventral row of slightly enlarged 
scales, while those of females are normal in size. Anterior por- 
tion of belly is naked in both sexes. Lateral line consists of 73- 
83 pored scales, the last 1 or 2 located on caudal fin base. Fin 
counts are: dorsal XI-XIV, 11-13; anal II,8-9; pectoral 13-15. 
Vertebrae number 40-41. 
A yellowish to reddish orange submarginal band in spiny 
dorsal fin of males may be accompanied by traces of color in 
soft dorsal fin, caudal fin, and on head and nape. Body pat- 
tern may become more distinct. Genital papilla is short and 
flattened. Mature females may have a weak orange band in 
spiny dorsal, but little if any additional coloration. Genital 
papilla is a short rounded tube, pointed at tip. 
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32 AMERICAN DARTERS 
Distribution of Percina nasuta 
Distribution. Inhabits portions of the Ozark-Ouachita up- 
lands in southern Missouri, Arkansas, and extreme eastern 
Oklahoma. In Missouri P. nasuta has been captured in St. 
Francis River and at several sites in the White River. It is 
fairly widespread in the White River system within Arkansas, 
and again in the headwaters of the Ouachita River basin in 
southwestern Arkansas. In the Arkansas River basin it ap- 
pears at a few spots in western Arkansas and eastern Okla- 
homa, sympatrically with P. phoxocephala in at least one case 
(Blair, 1976). 
Natural History. The longnose darter is a river species that 
has been recorded from both riffles and quieter water. Bailey 
(1941) noted the presence of quiet water and aquatic vegeta- 
tion at the capture site of his type specimens. Pflieger (1975) 
reported capture on riffles, in quiet vegetated water, and also 
in Lake Wappapello, which suggests that this may be one of 
the few darters able to persist in impoundments. 
It is probably the most generalized member of subgenus 
Swainia, based on the consistent presence of an additional 
branchiostegal ray. Geographically it is widely separated from 
its eastern upland counterparts, Percina oxyrhyncha and P. 
squamata. These 3 species seem to represent a stock somewhat 
older than that from which P. phoxocephala has developed. 
Abundance. The longnose darter has proved to be more wide- 
spread and common than was initially thought, although it is 
far from being abundant and deserves careful monitoring. 
Name. Nasuta means long nose. 
Percina oxyrhyncha (Hubbs & Raney) Plate 1 
Sharpnose Darter Subgenus Swainia 
Description. A rather large darter reaching 93 mm SL. A dark 
basicaudal spot, elongated head and snout, and moderately 
joined gill membranes place it in the subgenus Swainia. Most 
like P. nasuta, it usually lacks the seventh branchiostegal ray 
Distribution of Percina oxyrhyncha 
found in that species and has broader, less intense, and less 
elongated lateral blotches. Lateral markings of P. squamata 
are less distinct; snout of P. phoxocephala is blunter. 
Back is crossed by up to 16 narrow bands, which may be 
interrupted at midline and may connect to diagonal markings 
on upper side to form a reticulated pattern. Eleven to 14 lat- 
eral blotches vary from vertically elongated to almost square 
on caudal peduncle; elongated blotches are connected by a 
dull midlateral band. Upper side appears finely cross-hatched, 
while lower side and belly are pale. Humeral bar is long and 
very distinct. 
Preorbital bar usually fuses with counterpart on upper lip. 
Postorbital bar is narrow on cheek, broadening on opercle. 
Suborbital bar is weakly present only in some mature individ- 
uals. Chin, throat, and breast are pale. 
Stippling in dorsal fin membranes produces a marginal or 
submarginal dark band and a broader basal band. Rays of 
soft dorsal fin are alternately light and dark, producing sev- 
eral very weak bands. Several similar bands occur on caudal 
fin. Anal and pelvic fin membranes may be stippled near base. 
A little dark pigment is scattered along pectoral fin rays. 
Cheek scales are few and mostly embedded; opercular 
scales are more numerous but most still are embedded. A 
large scale in center of breast is often flanked by small em- 
bedded scales. One or 2 large scales lie between pelvic fins. 
Belly in females may be normally scaled but often is partly 
naked. Enlarged scales lie along midline of belly in males. 
Lateral line contains 72-81 scales. Fin counts are: dorsal XI- 
XIV, 13-14; anal 11, 8-9; pectoral 13-14. Vertebrae number 
42-43. 
Breeding coloration of males is adequately depicted in 
color plate. Genital papilla is short, flattened, and longitudi- 
nally grooved. Females may develop subdued body coloration 
and an orange submarginal band in spiny dorsal fin. Genital 
papilla is a short nearly round tube. 
Distribution. Was initially thought to be restricted to the 
upper Monongahela River basin and the Kanawha River 
above the Falls (New River). Other southern tributaries of the 
Ohio River (the lower Kanawha, Little Kanawha, Big Sandy, 
Licking, and upper Kentucky rivers) are now known to harbor 
t
i ti .
.
).
l . i s
)
. )
ts
i ,
l
.
t .
.
nce.
s
.
ai
ti .
i .
. t , l
i s
.
.
,
l
.
l s
- 1 .
; II, ; .
ti .
.
Percina (Swainia) 33 
the species (Hocutt and Hambrick, 1973). This distribution 
suggests that the sharpnose darter is a relict of the ancient 
Teays drainage system, but additional records from the Green 
River basin indicate further dispersal. Percina squamata and 
P. nasuta are its counterparts in the upper Cumberland-Ten- 
nessee basins and Ozark-Ouachita uplands. The intervening 
regions are occupied by P. phoxocephala, whose range 
reaches or slightly overlaps that of the 3 above forms. The 
possibility of hybridization and the careful delineation of the 
contact region of P. oxyrhyncha and P. phoxocephala needs 
closer study. 
Natural History. The sharpnose darter inhabits strong riffles 
of upland streams with moderate to fairly high gradients. 
Hubbs and Raney (1939) reported it to live under large stones 
or in sandy riffles and vegetation. We observed greater 
abundance in rubble and gravel riffles of rivers where aquatic 
vegetation occurs. This darter usually lives in the central por- 
tion of a riffle at depths of a % to '/z m. Associates may in- 
clude Percina copelandi, P. evides, P. caprodes, P. maculata, 
Etheostoma blennioides, E. flabellare, E. caeruleum, E. 
zonale, and occasionally additional species. 
P. roanoka has been introduced into the darter-poor upper 
Kanawha basin, where it has spread rapidly and hybridized 
with P. oxyrhyncha. This situation has been discussed by 
Hocutt and Hambrick (1973). 
Food preference, behavior, and life history studies need to 
be conducted for this species. 
Abundance. Construction of reservoirs and widespread sur- 
face mining have combined to reduce greatly the suitable hab- 
itat for the sharpnose darter. Canalization of the Ohio River 
has isolated the species in each major tributary it occupies. It 
is not rare or endangered because it persists in several places 
unlikely to be affected by these problems. But much excellent 
habitat has been lost or badly degraded, as in the Licking 
River, where 14 species of darters (including 6 species of Per- 
cina) could predictably be obtained before the construction of 
Cave Run Reservoir. A good collection now contains half that 
number, though it remains unknown whether or not any one 
form has been totally eliminated from the river. 
Name. Oxyrhyncha means sharp nose, in exact agreement 
with the common name of the species. 
Percina phoxocephala (Nelson) Plate 2 
Slenderhead Darter Subgenus Swainia 
Description. A moderate sized darter reaching 80 mm SL. The 
small dark spot at the caudal fin base, elongated head and 
snout, and moderately joined gill membranes place this spe- 
cies in subgenus Swainia. This is the stoutest member of the 
group and also differs from the other 3 in having a less elon- 
gated snout. 
Dorsum supports 11-16 small blotches. Anterior to spiny 
dorsal fin, blotches fuse into reticulations on upper side. Pos- 
Distribution of Percinaphoxocephala 
teriorly, blotches are separate spots, hardly qualifying as sad- 
dles. Eleven to 13 (maximally 15) small lateral blotches are 
connected by a faint horizontal band. Lower side and belly 
are pale to lightly stippled. Humeral bar is rather small. 
Preorbital bar may fuse with counterpart on lip. Postorbi- 
tal bar is narrow on cheek, broader across opercle. Suborbital 
bar varies from absent to a stippled area beneath eye. Chin, 
throat, and breast are lightly to moderately stippled. 
A narrow marginal to submarginal dark band in spiny 
dorsal fin membranes is matched by a broader band near 
base. Alternating light and dark rays of soft dorsal fin pro- 
duce several weak horizontal bands; associated membranes 
are darkly stippled at base. Caudal fin rays are darkened to 
produce several weak vertical bands. Anal and pelvic fin 
membranes are lightly stippled; a little darkening occurs along 
edges of pectoral fin rays. 
Cheek may be naked (Cross, 1967) but usually supports a 
number of small, often embedded, scales. Opercle is scaled. 
Nape is partly to fully scaled. Small embedded scales usually 
lie posterior to large central scale on breast. In females belly is 
fully scaled or is naked just posterior to pelvic fins. In males a 
row of enlarged scales lies along belly. Lateral line contains 
64-74 (59-79) scales. Fin counts are: dorsal XII-XIV, 12-15; 
anal 11, 8-9; pectoral usually 13-14. Vertebrae number 38-40. 
P. phoxocephala is the only colorful species in subgenus 
Swainia. Coloration of breeding males is fairly well depicted 
in color plate. Genital papilla is short and flattened with some 
longitudinal grooves. Green and yellow on body of breeding 
females is faintly imitative of males, but orange dorsal fin 
stripe may be moderately developed. Genital papilla is a 
somewhat flattened tube, grooved and pointed at tip. 
Distribution. Occurs in much of the Mississippi River basin. It 
is found in the upper Mississippi and Minnesota river basins 
in Minnesota and South Dakota through Wisconsin, Iowa, 
and Illinois. As noted by Bailey and Allum (1962), it appar- 
ently arrived in Minnesota too late to enter the Red River of 
the North and establish a Canadian distribution. Pflieger 
(1971) indicates that the upper Arkansas populations in Kan- 
sas and Oklahoma may have entered via stream capture of 
Missouri basin streams rather than by ascent of the main- 
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Plate 2
Subgenus Swainia
Perci a phoxoce al (Nelson)
Slenderhead arter
Description. A moderate sized darter reaching 80 SL. The
smal dark spot at the caudal fin base, elongated head and
snout, and moderately joi gil e branes place this spe-
cies in subgenus Swainia. This is the stoutest e ber of the
group and also dif ers from the other 3 in having a les elon-
gated snout.
Dorsum supports 11-16 smal blotches. Anterior to spiny
dorsal fin, blotches fuse into reticulations on upper side. Pos-
istribution. ccurs in uc of the ississippi iver asi . It
is found in the upper ississippi and innes t river basi s
in innesota and South akota through isconsi , Io a,
and Il inois. s noted by ailey and llu (1962), it appar-
ently arrived in innesota too late to enter the ed iver of
the orth and establish a anadia distributi . Pflieger
(1971) indicates that the upper rkansas populations in an-
sas and Oklaho a ay have entered via strea capture of
issouri basin strea s rather than by ascent of the ain-
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stream of the Arkansas River. This darter is rare in Arkansas 
but common in the Red River system of extreme southeastern 
Oklahoma. 
The slenderhead darter invades the lower and middle 
reaches of the Tennessee and Cumberland rivers, but is absent 
or rare in upper portions of these rivers. Above the Falls of 
the Ohio there is some question as to the distributional boun- 
dary between slenderhead darters and P. oxyrhyncha. Most 
collections from Ohio (Trautman, 1957) and the lower Ken- 
tucky River (Horseman and Branson, 1973) include only P. 
phoxocephala, but it gives way to P. oxyrhyncha in West Vir- 
ginia and high gradient streams of eastern Kentucky. 
Natural History. The slenderhead darter inhabits inedium 
sized creeks to large rivers with strong flow and gravel, rub- 
ble, or bedrock riffles. Small individuals may enter trib- 
utaries. Smith, Lopinot, and Pflieger (1971) occasionally 
found this species in the upper Mississippi channel. Associa- 
ted darters in its range include Percina caprodes, P. maculata, 
P. sciera, Etheostoma blennioides, E. caentleum, E. zonale, 
and others. 
Karr (1963), Thomas (1970), and Page and Smith (1971) 
agree that dipteran, mayfly, and caddisfly larvae constitute 
the principal food of this species, larger individuals usually 
consuming greater percentages of mayfly and caddisfly lar- 
vae. Both sexes are reproductively mature at 1 year of age. 
Spawning has not been described, but probably occurs over 
gravel riffles. In Illinois the spawning season is late May to 
mid-June; in Kansas spawning occurs from late March to 
early May (Cross, 1967). The species is short lived, apparently 
not more than 3 years. Reproductive behavior remains unde- 
scribed. 
Abundance. Rather common in some parts of its range, the 
slenderhead darter is in no danger of extirpation. P.W. Smith 
(1979) and Trautman (1957) both noted considerable range 
shrinkage in Illinois and Ohio, where siltation associated with 
agricultural practices has covered the gravel riffles of many 
rivers. 
Name. Phoxocephala means tapered head. 
- 
Percina squamata (Gilbert & Swain) Plate 2 
Olive Darter Subgenus Swainia 
Description. A rather large darter reaching at least 93 mm SL 
and recognizable as a member of subgenus Swainia by a small 
basicaudal spot, elongated head and snout, and moderately 
joined gill membranes. The snout is much sharper than that of 
P. phoxocephala and the lateral blotches tend to fuse into a 
band, unlike P. nasuta and P. oxyrhyncha. 
Ten to 15 dorsal blotches and 12-13 lateral blotches are 
best developed in small individuals, but dorsal pattern be- 
comes less distinct in adults, and lateral blotches tend to fuse 
into a midlateral band. Scales are darkly edged on upper 
Distribution of Percina squamata 
side, becoming steadily less so on lower side and belly. Dark 
humeral bar is small. 
Broad, dark preorbital bar usually meets counterpart on 
lip. Postorbital bar is narrow across cheek and expands on 
opercle. Suborbital bar is absent or represented by light stip- 
pling, but lower cheek may bear 1 or more faint horizontal 
bands. Chin, throat, prepectoral area, and breast are lightly 
stippled. 
Membranes of spiny dorsal fin are stippled to produce a 
broad dark band near the base and a narrow marginal band. 
Alternating light and dark zones in rays of soft dorsal fin pro- 
duce several very weak bands; membranes of this fin are stip- 
pled at base but tend to become clear marginally. Darkening 
in and adjacent to caudal fin rays produces 3 or 4 vertical 
bands. Anal fin membranes are clear or stippled basally. Pel- 
vic and pectoral fins usually lack pigmentation. 
Cheek bears a patch of small, sometimes embedded, 
scales. Opercle is well scaled. Nape is covered with small, 
often embedded, scales. One or more large scales occur be- 
tween pelvic fins and another is in center of breast, which may 
also support numerous small embedded scales. Belly in fe- 
males is fully scaled, while that in males has a midventral row 
of enlarged scales. Lateral line consists of 71-84 scales, 1 or 2 
of which may extend onto caudal fin. Fin counts are: dorsal 
XII-XV, 12-15; anal 11, 8-10; pectoral 13-15. Vertebrae num- 
ber 42-44. 
Males may become brighter than is suggested by color 
plate. A submarginal orange band in spiny dorsal fin and 
traces of orange in soft dorsal and caudal fins contrast with 
olive green hues on body. Females have a dull orange band in 
spiny dorsal fin, and body hues similar to those in males. 
Young and nonbreeding specimens often appear a drab 
brown. Male genital papilla is short and flattened; that of fe- 
males is a rounded tube, pointed at tip. 
Distribution. Confined to the headwaters of the Tennessee 
River system and the Cumberland River basin below the falls, 
primarily in the Rockcastle River and the Big South Fork. 
Within the Tennessee basin it has been taken from the French 
Broad, Watauga, Nolichucky, Hiwassee, and Emory rivers in 
Tennessee, North Carolina, and Georgia. 
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stream of the Arkansas River. This darter is rare in Arkansas
but common in the Red River system of extreme southeastern
Oklaho a.
The slenderhead darter invades the lower and middle
reaches of the Tennes e and Cumberland rivers, but is absent
or rare in upper portions of these rivers. Above the Fal s of
the Ohio there is some question as to the distributional boun-
dary betwe n slenderhead darters and P. oxyrhyncha. ost
col ections from Ohio (Trautman, 1957) and the lower Ken-
tucky River (Horse an and Branson, 1973) include only P.
phoxocephala, but it gives way to P. oxyrhyncha in est Vir-
ginia and high gradient streams of eastern Kentucky.
Natural History. The slenderhead darter inhabits medium
sized creeks to large rivers with strong flow and gravel, rub-
ble, or bedrock rif les. Smal individuals may enter trib-
utaries. Smith, Lopinot, and Pflieger (1971) occasional y
found this species in the upper is is ip i channel. As ocia-
ted darters in its range include Percina caprodes, P. maculata,
P. sciera, Etheostoma blennioides, E. caeruleum, E. zonale,
and others.
Kar (1963), Thomas (1970), and Page and Smith (1971)
agre that dipteran, ayfly, and caddisfly larvae constitute
the principal food of this species, larger individuals usual y
consu ing greater percentages of ayfly and caddisfly lar-
vae. Both sexes are reproductively mature at 1 year of age.
Spawning has not been described, but probably occurs over
gravel rif les. In Il inois the spawning season is late ay to
mid-June; in Kansas spawning occurs from late arch to
early ay (Cross, 1967). The species is short lived, apparently
not ore than 3 years. Reproductive behavior re ains unde-
scribed.
Abundance. Rather co on in some parts of its range, the
slenderhead darter is in no danger of extirpation. P. . Smith
(1979) and Traut an (1957) both noted considerable range
shrinkage in Il inois and Ohio, where siltation associated ith
agricultural practices has covered the gravel rif les of any
rivers.
a e. Phoxocephala eans tapered head.
erci a squa ata ( ilbert & S ain) Plate 2
live arter Subgenus S a
escription. A rather large darter reaching at least 93 SL
and recognizable as a eqlber of subgenus Swainia by a s al
basicaudal spot, elongated head and snout, and oderately
joi gil e branes. The snout is uch sharper than that of
P. p oxocephala and the lateral blotches tend to fuse into a
band, unlike P. nasuta and P. oxyrhyncha.
Ten to 15 dorsal blotches and 12-13 lateral blotches are
best developed in s al individuals, but dorsal pat ern be-
comes les distinct in adults, and lateral blotches tend to fuse
into a idlateral band. Scales are darkly edged on upper
Distribution ofPercina squamata
side, becoming steadily les so on lower side and bel y. Dark
humeral bar is smal .
Broad, dark preorbital bar usual y meets counterpart on
lip. Postorbital bar is nar ow acros cheek and expands on
opercle. Suborbital bar is absent or represented by light stip-
pling, but lower cheek may bear 1 or ore faint horizontal
bands. Chin, throat, prepectoral area, and breast are lightly
stippled.
embranes of spiny dorsal fin are stippled to produce a
broad dark band near the base and a nar ow arginal band.
Alternating light and dark zones in rays of soft dorsal fin pro-
duce several very weak bands; e branes of this fin are stip-
pled at base but tend to beco e clear arginal y. arkening
in and adjacent to caudal fin rays produces 3 or 4 vertical
bands. Anal fin membranes are clear or stippled basal y. Pel-
vic and pectoral fins usual y lack pig entati .
Cheek bears a patch of smal , so etimes embedded,
scales. Opercle is wel scaled. Nape is covered with smal ,
often e bedded, scales. One or ore large scales occur be-
tween pelvic fins and another is in center of breast, which ay
also support nu erous smal e bedded scales. Bel y in fe-
ales is ful y scaled, hile that in ales has a idventral row
of enlarged scales. Lateral line consists of 71-84 scales, 1 or 2
of hich ay extend onto caudal fin. Fin counts are: dorsal
XI - , 12-15; anal II, 8-10; pectoral 13-15. ertebrae num-
ber 42-44.
ales ay beco e brighter than is suggested by color
plate. sub arginal orange band in spiny dorsal fin and
traces of orange in soft dorsal and caudal fins contrast ith
olive green hues on body. Fe ales have a dul orange band in
spiny dorsal fin, and body hues si ilar to those in ales.
oung and nonbreeding specimens often appear a drab
bro n. ale genital papil a is short and flat ened; that of fe-
ales is a rounded tube, pointe at tip.
istribution. Confined to the headwaters of the Tennessee
River system and the Cu berland River basin belo the fal s,
pri aril in the Rockcastle River and the Big South Fork.
ithin the Tennes e basin it has been taken from the French
Broad, atauga, olichucky, Hiwas ee, and E ory rivers in
Tennes ee, ort Carolina, and eorgia.
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Natural History. The olive darter is a river inhabitant, charac- 
teristic of strong chutes with rubble and boulders in high-gra- 
dient streams, or in the deeper downstream portions of gravel 
riffles in streams of moderate gradient. In the Rockcastle 
River we have encountered a few olive darters in shallow 
pools with clean substrates of bedrock or gravel. A juvenile 
from a moderate sized creek is the only specimen we have en- 
countered outside a principal river. Reservoirs and stripmine 
siltation have been reducing suitable habitat in Kentucky and 
Tennessee. 
Percina caprodes is the only common associate of the olive 
darter, but nearby riffles may yield a diverse assemblage of 
darters. 
Abundance. Even allowing for difficulty of capture, the olive 
darter is nowhere abundant, most collections consisting of 
only 1 or 2 individuals. This species should be carefully mon- 
itored for possible endangerment. 
Name. Squamata means scaly, and refers to the presence of 
scales over the breast, cheeks, and opercles of the olive darter. 
Percina crassa (Jordan & Brayton) Plate 2 
Piedmont Darter Subgenus Alvordius 
Description. A moderate sized member of this subgenus, 
reaching a maximum SL of about 75 mm. Separated gill mem- 
branes, an incomplete row of large spiny belly scales, and ab- 
sence of male breeding tubercles mark P. crassa as a member 
of subgenus Alvordius. It is most similar to P. roanoka, 
which however has brightly colored males. P. crassa lacks the 
distinctive dorsal patterns which characterize P. notogramma 
and P. peltata. Side blotches are more vertically elongated 
than those found in the remaining species of Alvordius. 
Usually 7 squarish saddles lie along back. Side supports 7- 
9 vertically elongated oval blotches joined by a midlateral 
band. Dorsal and lateral markings tend to be interconnected 
by a zigzag pattern of lines on upper side. Lower side and 
belly vary from pale to stippled. Caudal spot is usually diffuse 
and vertically elongated. A dark humeral mark may be partly 
hidden by pectoral fin. 
Preorbital bar extends onto snout. Suborbital bar crosses 
cheek and may almost meet counterpart on ventral midline. A 
postorbital spot is present. Chin, throat, and breast are lightly 
stippled in females, more heavily so in males. 
Spiny dorsal fin of males has a basal and a submarginal 
band, while that of females is weakly pigmented. In both 
sexes soft dorsal fin is crossed by 2 or 3 weak diagonal bands; 
caudal fin is similarly marked with vertical bands. Partic- 
ularly in males, anal and pelvic fins are somewhat darkened 
basally. Pectoral fin is pale and lacks pattern. 
Cheek is naked; opercle has a few embedded scales. Nape 
is naked anteriorly and remainder bears small scales, some- 
times partly embedded. Breast and anterior portion of belly 
are naked. Posterior portion of breast is naked along midline 
in females but bears a row of much enlarged scales in males. 
Distribution of Percina crassa 
Lateral line is complete, with 47-53 (44-58) scales. Fin counts 
are: dorsal XI-XI1 (X-XIII), 11-13; anal 11, 8-9 (7-10); pec- 
toral 13-15. Vertebrae usually number 41-42. 
Though not brightly colored, breeding males do have a 
yellow band in spiny dorsal fin not shown in color plate. Body 
and fins, particularly spiny dorsal, darken considerably. Gen- 
ital papilla is a short, flattened tube. Females are never bright- 
ly colored. We have not seen genital papilla of a breeding fe- 
male. 
P. crassa is difficult to distinguish from P. roanoka except 
by the more pronounced suborbital bar and lack of breeding 
coloration. Females and immature specimens are especially 
hard to separate. Mayden and Page (1979) report that mon- 
tane populations of P. crassa from the Pee Dee and Santee 
drainages have high lateral line scale counts, but they do not 
propose subspecific recognition. 
Distribution. Found in the Cape Fear, Pee Dee, and Santee 
basins of Virginia, North Carolina, and South Carolina, most 
commonly in the Piedmont and montane zones. 
Natural History. The Piedmont darter is a riffle species of 
moderate to large streams and occurs over a variety of sub- 
strate from sand to cobbles. It seems to avoid very strong cur- 
rents. More extensive collecting may reveal it to inhabit pools 
and quiet water to a greater degree than Percina roanoka. 
Much more information needs to be gathered on P. crassa. 
Abundance. A better idea of the abundance and status of 
Percina crassa is needed. We found it difficult to obtain com- 
pared with P. roanoka in adjacent streams to the north. A 
wide distribution pattern within its range suggests that the sur- 
vival of P. crassa is not of great concern at present. 
Name. Crassa means thick and refers to the rather stocky ap- 
pearance of this species. However, the name is also applicable 
to Percina roanoka, until recently treated as a subspecies of P. 
crassa. 
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Distribution of Percina gymnocephala 
Percina gymnocephala Beckham Plate 2 
Appalachia Darter Subgenus A lvordius 
Description. A rather large representative of this subgenus 
reaching a maximum SL of about 80 mm. Separated gill mem- 
branes, an incomplete row of large spiny belly scales, and ab- 
sence of breeding tubercles place it in subgenus Alvordius. It 
appears similar to P. peltata and P. notogramma but lacks 
their distinctive dorsal patterns. It is very difficult to distin- 
guish from P. maculata and may yet prove to be simply a vari- 
ant of that species; primarily P. gymnocephala has reduced 
head scalation compared with P. maculata. 
There usually are 7 uniformly spaced, squarish dorsal sad- 
dles and wavy V-shaped markings on upper side. Six to 8 large 
lateral blotches are narrowly joined by a longitudinal dark 
band. A vertically elongated caudal spot appears to be partly 
fused to last lateral blotch. Lower side and belly vary from 
clear to lightly stippled. A faint prepectoral mark and a dis- 
tinct humeral band complete body markings. 
A poorly defined preorbital bar extends to tip of snout. 
Suborbital bar is well developed. Postorbital bar appears 
merely as darkened areas on opercle and part of cheek. Chin, 
throat, and gill membranes are lightly stippled. Breast is clear. 
A broad basal band in spiny dorsal fin is strongest ante- 
riorly, while marginal band is darker toward posterior end; 
bands are poorly defined in some specimens. Soft dorsal fin is 
darkened near anterior base and may have 3 weak horizontal 
bands. There are 3 or 4 vertical caudal bands. Anal fin is dark 
basally; pelvic fin is pale; pectoral fin has about 5 weak verti- 
cal bands. 
Cheek normally is naked; opercle is naked or has a few 
embedded scales dorsally. Nape may be virtually naked but 
more often has a few small embedded scales at anterior and 
posterior ends. Belly is naked anteriorly in both sexes; poste- 
riorly, midline is naked in females and supplied with enlarged 
scales in males. Lateral line consists of 61-68 (56-72) scales. 
Fin counts are: dorsal XII-XVI, 10-13; anal 11, 7-10; pectoral 
13-15. Vertebrae usually number 44 or 45. 
Mature males appear similar to specimen in color plate. 
Genital papilla is a flattened tube, longitudinally grooved near 
tip. Genital papilla of mature females is a large flattened tube, 
longitudinally grooved along most of its length. 
Distribution. Restricted to the Kanawha River system above 
the falls. It has been taken from the Gauley and Greenbrier 
rivers in West Virginia but most specimens have come from 
the Blue Ridge region of Virginia and North Carolina. 
Natural History. Beckham (1980) indicates that Appalachia 
darters are found in riffles during spring and early summer 
but then retreat to quiet pools for the remainder of the year. 
Etheostoma blennioides, E. flabellare, E. kanawhae, and P. 
oxyrhyncha are darter associates. 
We have taken this darter on several occasions. Females 
from the Little River, Virginia, appeared to have spawned by 
mid-May, but males retained a darkened appearance. Life his- 
tory information is needed. 
Abundance. The Appalachia darter is locally common and 
seems in no danger of extirpation. 
Name. Gymnocephala means lightly clad head, referring to 
the reduced scalation of the head and nape. 
Percina macrocephala (Cope) Plate 2 
Longhead Darter Subgenus A lvordius 
Description. Probably the largest darter of subgenus Alvor- 
dius, reaching just over 100 mm SL. Easily distinguished from 
other members of the subgenus by its elongated head and 
snout, it nonetheless possesses the combination of separate 
(or nearly separate) gill membranes, an incomplete row of en- 
larged belly scales, and absence of male tuberculation which 
characterize A Ivordius. 
Dorsal pattern is variable. There may be a middorsal 
stripe on nape which sometimes continues along base of both 
dorsal fins. A parallel stripe on upper side of body is often 
present as well. Alternatively, nape may have 2 dark oval 
spots, and up to 10 additional poorly defined spots may be 
evenly distributed along back. Eight to 12 lateral blotches are 
connected by a broad midlateral band which sometimes al- 
most obliterates their distinctness. Lateral line usually ap- 
pears as a pale stripe within dark band, particularly anterior- 
ly. Lower side varies from pale to blotchy, and belly is pale. 
Dark midcaudal spot usually continues ventrally as a band. 
Conspicuous preorbital bar meets counterpart on lip, 
which may itself be darkened. Suborbital bar may be com- 
plete or reduced to a posteriorly recurved mark on lower 
cheek. Postorbital spot has a narrow line which continues 
across cheek and onto opercle. Chin and gill membranes vary 
from stippled to unmarked. Breast is unpigmented. 
Spiny dorsal fin has a dark submarginal band and another 
band near base. Darkening of rays produces 3 or 4 weak 
bands in soft dorsal; several wavy vertical bands are similarly 
produced in caudal fin. Anal fin usually is stippled basally. 
Pelvic fin is clear or lightly stippled on rays. Weak vertical 
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Distribution of Percina macrocephala 
bands in pectoral fin are produced by pigment adjacent to 
rays. 
Cheek varies from naked to scaled, but usually such scales 
are embedded. Opercle has exposed scales or at least a few 
embedded ones. Nape also is variable; in extreme cases it is 
naked or covered with small scales, but usually is naked ante- 
riorly and scaled posteriorly. Occasionally breast has a few 
small embedded scales but normally only 1 or 2 enlarged 
scales between pelvic fins. Belly is naked anteriorly in both 
sexes. Males have typical row of enlarged spiny scales on pos- 
terior part of belly. Many species of Percina have a few scales 
on base of caudal fin, a trait quite pronounced in P. macroce- 
phala. Lateral line consists of 70-90 scales but local popula- 
tions display only part of such wide variation. Fin counts are: 
dorsal XII-XV (XI-XVI), 12-13 (11-14); anal 11, 5-6; pectoral 
13-14 (12-15). Vertebrae number 44 or 45. 
Breeding males darken enough to obscure much of their 
body pattern but do not develop coloration. Genital papilla is 
a semicircular flap. Mature females may darken but retain 
normal pattern. We have not seen genital papilla of a breeding 
female. 
The discontinuous populations of P. macrocephala differ 
from one another in several ways. Those of upper Ohio River 
basin are deepest bodied and have best defined lateral blot- 
ches. Snout tends to be longest in Green River specimens, 
which also produce highest lateral line scale counts. Tennessee 
River basin specimens have low scale counts, often are rather 
small, and like Green River stock have a band which may ob- 
scure lateral blotches. Detailed characteristics of the species 
have been well presented by Page (1978). 
Distribution. Has been taken sporadically from the major 
southern tributaries of the lower Ohio River as well as various 
upstream tributaries in Ohio, West Virginia, Pennsylvania, 
and New York. It may be caught with a degree of certainty in 
the upper Allegheny basin, in a few small tributaries of the 
Ohio such as Kinniconick Creek in Kentucky, and in the Little 
River near Knoxville, Tennessee. Green River collecting sites 
were adversely affected by construction of Barren River and 
Green River reservoirs, though the species probably persists in 
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that basin. Additional populations may exist but need doc- 
umentation. 
Natural History. The longhead darter is generally found in 
pools or chutes of moderate sized streams which also have 
moderate gradients. It is most often encountered in steady 
currents above or below riffles over a variety of clean sub- 
strate varying from weed beds to exposed bedrock. We have 
encountered only a few individuals, always at depths of l/z to 
1 m. Lack of life history information will be hard to remedy 
because of the infrequency of capture. 
Abundance. Deacon et al. (1979) list the longhead darter as 
threatened. The scattered nature of present populations sug- 
gests that they are mere remnants of a formerly extensive dis- 
tribution. Recent developments give little encouragement that 
the trend toward actual endangerment will not continue. 
Name. Macrocephala means big head. 
Percina maculata (Girard) Plate 2 
Blackside Darter Subgenus Alvordius 
Description. A moderate sized member of Alvordius usually 
no larger than 65 mm SL but reaching 80 mm SL. Typically 
for the subgenus, it has separate or slightly joined gill mem- 
branes, an incomplete midventral row of enlarged scales, and 
no breeding tubercles. It is difficult to distinguish from P. 
gymnocephala, which has reduced head and nape scalation. 
P. maculata tends to have more elongated lateral blotches 
than either P. peltata or P. notogramma and lacks their spe- 
cial dorsal patterns. 
Eight or 9 weak and poorly separated dorsal blotches tend 
to be joined with wavy lines on upper side to produce a slight- 
ly reticulated effect. Five to 8 horizontally elongated lateral 
blotches are connected by a midlateral band. Lower and ven- 
tral body surfaces may be unmarked or stippled. A narrow 
humeral bar usually extends downward behind pectoral fin. 
Midcaudal spot is small but fairly prominent. 
Preorbital bar does not meet counterpart on lip, which is 
dark except for a narrow median gap in many individuals. 
Suborbital bar extends downward and posteriorly across pale 
cheek. Postorbital bar is weak on cheek and fuses into dark 
upper opercle. Chin, throat, and breast vary from unpig- 
mented to lightly stippled. 
Spines of first dorsal fin are alternately light and dark; 
membranes are stippled at base and become clear at fin mar- 
gin. A dark spot appears at anterior base of fin in many indi- 
viduals, particularly males. Darkened portions of soft dorsal 
fin rays produce several weak bands, sometimes strengthened 
by corresponding stippling of fin membranes. Alternatively, 
membranes may be stippled uniformly from base almost to 
fin margin. Caudal rays are darkened to produce 4 or 5 verti- 
cal bands. Remaining fins often appear clear but may have a 
little pigmentation. 
Cheek is lightly to moderately well scaled, and opercle is 
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Distribution of Percina maculata 
almost completely scaled. Nape varies from scaled to naked 
anteriorly and has only small embedded scales toward spiny 
dorsal fin. Breast in males usually bears a central enlarged 
scale and 1 or 2 similar scales between pelvic fins. Females 
may possess an interpelvic scale; anterior portion of belly and 
posterior midline are naked. Posterior portion in males bears 
enlarged, spiny scales. Lateral line contains 58-77 scales, 
though a local population does not show the full range of 
variation. Fin counts are: dorsal XII-XIV (XII-XV), 12-13 
(11-15); anal 11, 8-10 (8-12); pectoral 13-14 (12-15). Vertebrae 
number 42-43 (40-44). 
Breeding males darken but do not develop bright colora- 
tion, as shown in color plate. Black spot in spiny dorsal fin is 
very prominent in breeding males. Genital papilla is a rather 
flattened tube with many longitudinal grooves at maximal de- 
velopment. Body of breeding females may darken enough to 
accentuate pattern. Genital papilla is a rounded tube, some- 
what pointed at tip. Small individuals are poorly marked and 
may be confused with P. sciera, P. gymnocephala, and per- 
haps other darters. 
Distribution. Is widespread in the Mississippi River basin 
from Louisiana to the headwaters in Minnesota. To the west, 
P. maculata just enters the Dakotas, Nebraska, and northeast 
Kansas. Essentially absent from the northern Ozarks, it is 
again present in much of Arkansas and enters eastern Okla- 
homa and northeastern Texas. The blackside darter occupies 
most of the Ohio River basin and has invaded the lower Great 
Lakes drainages of Wisconsin and Michigan. It extends east- 
ward in southern Ontario to Lake Ontario and has also in- 
vaded Canada through Red River of the North. It achieves its 
westernmost limits in the Souris River of Saskatchewan and 
its northernmost limits in central Manitoba. 
Natural History. The blackside darter is a common, some- 
times abundant, inhabitant of medium-sized creeks and small 
to medium-sized rivers of low to moderate gradient. It may be 
found in a variety of habitats, including gravel riffles, chutes 
with steady flow, and pools. The species usually avoids big 
rivers, although Smith, Lopinot, and Pflieger (1971) did re- 
port strays in the upper Mississippi River. Because of its pres- 
ence in a variety of stream types and local habitats, it has been 
captured with the majority of darters characteristic of the lo- 
cal fauna. Having retained a partially developed air bladder, 
this species often swims in midwater and may even leap out of 
the water to capture flying insects (Trautman, 1957). It seems 
better suited to slowly rather than rapidly flowing water. 
Since the early years of this century (Forbes and Richard- 
son, 1920), the blackside darter has received attention in Illi- 
nois. Some of this information is summarized by Larimore 
and Smith (1963). Larimore, Childers, and Heckrotte (1959) 
found the blackside darter to be one of the first species to rein- 
vade small drought-stricken streams of that state. Thomas 
(1970) conducted a partial life history of P. maculata in Illi- 
nois and found it to be the only abundant Percina in the head- 
waters of the Kaskaskia River, reaching densities of about 260 
fish per surface acre. In the middle reaches of that river it was 
replaced by P. phoxocephala as the dominant darter, while 
the lower end of the river was dominated by P. shumardi. 
Thomas found that blackside darters move into small head- 
water streams in winter or spring and migrate out again in 
summer. He determined that April is the month of maximal 
spawning, and that the young grow rapidly the first year and 
shift their diet from predominantly dipterans to a preponder- 
ance of mayfly larvae in summer. The species was found to 
take a great variety of food items, particularly in summer. 
Thomas's data indicate a lifespan of 4 years. Karr (1963) 
found an Iowa population that also lived to 4 years. Males 
and females grow at similar rates throughout life. Page 
(1976b) reported hybrids between P. maculata and P. phoxo- 
cephala, P. caprodes, and Etheostoma gracile. 
Petravicz (1938) and Winn (1958a, b) describe various as- 
pects of the breeding behavior of blackside darters. Repro- 
duction occurs in April and May in Michigan and starts with 
the upstream migration of males into spawning pools and 
raceways. Depths of 30-60 cm and bottoms composed of sand 
and gravel are favored. Some ritualistic fighting occurs be- 
tween males but fixed territories are not held and defended. 
Egg-laying starts at a minimal temperature of 16°C. A female 
moves from a downstream pool into the spawning area and is 
joined by males. She burrows into gravel or sand, which 
seems to stimulate a male to mount her and fertilize the eggs 
produced. The spawning act is repeated, usually with various 
males, until a complement of as many as 1,700 eggs has been 
laid. During spawning the male may show flashes of green or 
gold instead of the dark drab pigmentation otherwise seen. 
Scott and Crossman (1973) state that in Ontario the black- 
side darter lives in turbid streams, an observation not stressed 
in the literature. We have noted the blackside darter, along 
with Etheostoma virgatum, to be the first darter to reinvade 
silted stripmine streams in the Rockcastle basin of Kentucky. 
Abundance. The blackside darter remains one of the most 
abundant species. Cross (1967) recounts the sporadic occur- 
rence of this species in Kansas, a condition that apparently 
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Percina (Alvordius) 39 
holds along the entire western fringe of its range in the United 
States. Trautman (1957) observed that early collections from 
Ohio often contained large numbers of blackside darters, 
while more recent ones have tended to contain very few indi- 
viduals. Similarly, Pflieger (1975) and P.W. Smith (1979) 
state that prairie streams of Missouri and Illinois have suf- 
fered reductions. Certainly some local reductions and losses 
have occurred. 
Name. Maculata means spotted and refers to the lateral 
blotches. 
Percina notogramma (Raney & Hubbs) Plate 3 
Stripeback Darter Subgenus Alvordius 
Description. A moderate sized member of its subgenus reach- 
ing at least 69 mm SL. Separate gill membranes, an incom- 
plete row of large spiny belly scales in males, and absence of 
breeding tubercles place it in subgenus Alvordius. It looks like 
P. maculata and P. peltata but differs notably in that the dor- 
sal saddles appear as dark blotches within a uniformly lighter 
background. 
Seven or 8 small dorsal saddles are found from origin of 
spiny dorsal fin to base of caudal fin. Midline of nape is dark- 
ened by 2 elongated markings which have oblique extensions 
to a zigzag line located on upper side of body. This line tends 
to break up into a series of faint spots posterior to spiny dor- 
sal fin. Side bears 6-8 large oval spots usually interconnected 
at level of lateral line. On anterior half of body, lateral 
blotches extend downward onto lower side, which is otherwise 
little pigmented. A pale spot usually lies above dark midcau- 
dal spot, and the 2 may fuse into a vertical bar. 
Broad preorbital bar meets counterpart on lip, which itself 
is somewhat darkened. Suborbital bar is curved posteriorly 
and contrasts well with pale cheek. Postorbital bar is narrow 
along upper cheek and expands on opercle. A narrow line 
above parallels postorbital bar. Chin, throat, and breast are 
pale. 
A broad basal band in spiny dorsal fin is so darkened ante- 
riorly as to form a distinguishable spot; a narrow diffuse mar- 
ginal band is more prominent posteriorly. Pigment on and ad- 
jacent to soft dorsal fin rays produces 3-5 weak horizontal 
bands. Usually 4 similar bands are vertically arranged on cau- 
dal fin. Anal and pelvic fins are somewhat darkened basally. 
Pectoral fin is weakly banded. 
Cheek has a few scales, mostly embedded; opercle is 
scaled. Nape is naked anteriorly and usually bears only a few 
partly embedded scales near base of spiny dorsal fin. Breast 
may be naked or may support a central spiny scale and a sim- 
ilar one between pelvic fins. Anterior portion of belly is naked 
in both sexes. In females remainder of belly is either fully 
scaled or naked along midline. Males have an incomplete row 
of enlarged spiny scales along posterior midline of belly. Lat- 
eral line contains 49-67 scales. Fin counts are: dorsal XIII-XV 
(XI-XVI), 11-14; anal 11, 8-10; pectoral 13-15. Vertebrae 
number 40-45. 
Distribution of Percina notogramma 
Bright breeding coloration does not develop, but greater 
amounts of yellow highlights may be seen on opercle and fins 
than show in color plate. Fins of males are much darkened, 
and lateral blotches appear almost like a single dark band. 
Male genital papilla is a short, flattened tube, sometimes ter- 
minally grooved. Female genital papilla is longer, less trian- 
gular, and grooved at end. 
Raney and Hubbs (1948) noted differences between upper 
James River populations and those elsewhere. Hogarth and 
Woolcott (1966) recognize the differences formally in describ- 
ing subspecies P. notogramma montuosa. This form usually 
has 58-67 lateral line scales and 42-45 vertebrae, versus 49-64 
scales and 40-43 vertebrae for the majority of P.n. noto- 
gramma. 
Distribution. Occurs from the Patuxent River in Maryland 
southward to the James River in Virginia and the adjacent 
border of West Virginia. The species is absent in the sluggish 
lower reaches of these Chesapeake Bay streams. The popula- 
tion of each major drainage differs slightly from the others 
but the upper James River population is easily the most dis- 
tinct. Hogarth and Woolcott (1966) feel it may have devel- 
oped in response to the particularly cold Pleistocene temper- 
atures experienced in its upland habitat. Distribution of the 
stripeback darter was probably facilitated at times of lower 
sea levels, which linked all Chesapeake Bay streams with the 
Susquehanna River. 
Natural History. The stripeback darter usually inhabits 
streams of moderate size and gradient. It does not live in 
brooks but is taken in the mainstream rivers within its range. 
Stony riffles are preferred springtime habitat, especially 
where aquatic vegetation forms weedbeds. We have only 
taken specimens from such a weedy run and from strongly 
flowing channels just below riffles. Raney and Hubbs (1948) 
indicate that stripeback darters move into pools adjacent to 
riffles in summer. Darter associates are few. In the upper 
James River, Percina roanoka and Etheostoma longimanum 
inhabit the same riffle zones. Elsewhere, E. olmstedi or P. 
peltata may occur with P. notogramma. 
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40 AMERICAN DARTERS 
The stripeback darter resembles and is related to P. pel- 
tata. Differences in behavior between the 2 might be pre- 
sumed to be small, but a detailed study of the stripeback dart- 
er is still a worthwhile undertaking. Loos and Woolcott (1969) 
report hybridization of these species and introgression from 
P. peltata to P. notogramma in the York River system, appar- 
ently prompted by human disturbance of breeding sites. The 
variation within stripeback darters may be in part a result of 
past introgression. Loos and Woolcott observed the stripe- 
back darter to spawn in shallower water than P. peltata and to 
possess behavior which they interpret to be more specialized 
than that of P. peltata. 
Abundance. It is doubtful that this species is in danger of ex- 
tirpation. Much of its range, however, lies within or adjacent 
to the eastern American megalopolis and is threatened with 
degradation or despoiling. 
Name. Notogramma means line-back. Montuosa means of 
the mountains. 
Percina pantherina (Moore & Reeves) Plate 3 
Leopard Darter Subgenus Alvordius 
Description. A moderate sized member of subgenus Alvordius 
reaching at least 72 mm SL. It has the subgeneric traits of sep- 
arate gill membranes, an incomplete row of enlarged belly 
scales, and no breeding tubercles, and is unique among mem- 
bers of Alvordius in the prominence of lateral blotches un- 
modified by much additional patterning. 
There are 10-13 middorsal spots and additional ones on 
upper side, some with vertical extensions to dorsal spots. Lat- 
eral extensions of 1 or both of spots on nape create the ap- 
pearance of chevrons when viewed from above. A prominent 
midlateral series of 9-1 1 rounded blotches are connected by a 
thin pale lateral band. Small, less intense, spots may lie be- 
tween several of principal lateral blotches. Upper half of body 
is uniformly dusky while lower half is pale. A narrow dark 
humeral bar is present, and caudal spot is distinct. 
Broad preorbital bar darkens on snout and lip but does not 
quite converge with counterpart. Weak suborbital bar is di- 
rected downward and a bit posteriorly. Postorbital spot may 
have a posterior extension just reaching large dark spot on 
upper opercle. Chin, throat, and breast are pale. 
Membranes of spiny dorsal fin are stippled, sometimes 
heavily so, almost to margin. Rays of soft dorsal fin are mar- 
gined in black; membranes are darkened basally. About 3 
broad indistinct vertical bands occur in caudal fin. Stippling 
in anal and pelvic fins is rather limited and confined to base. 
Pectoral fin rays have darkened margins but fin still appears 
quite pale. 
Cheek scales may be exposed but usually are embedded. 
Opercle is well scaled. Nape is often naked anteriorly and usu- 
ally has only tiny partly embedded scales elsewhere. There is a 
single large breast scale and 1 to several scales between pelvic 
fins. Lateral line contains 81-95 scales. One to 3 pored scales 
Distribution of Percinapantherina 
may extend onto base of caudal fin. Fin counts are: dorsal 
XIII-XVI, 11-14; anal 11, 9-11; pectoral 13 or 14. Vertebral 
number is not known. 
Bright colors do not develop on breeding males, which 
may however develop spots of yellow or orange on both dor- 
sal fins and green body hues to a degree not shown in color 
plate. Male genital papilla is a short pointed tube. Female gen- 
ital papilla has not been observed in mature specimens. 
Distribution. Is narrowly confined to the Little River system 
of southeastern Oklahoma and southwestern Arkansas, where 
it is restricted to separate headwater components of that sys- 
tem. 
Natural History. The leopard darter occurs in moderate sized 
streams with gradients sufficient to produce riffles predom- 
inated by gravel, rubble, or boulders. Moore and Reeves 
(1955) state that it occurs in swift gravelly riffles with Percina 
copelandi, P. sciera, P. phoxocephala, Etheostoma nigrum, 
and E. radiosum. The related species P. maculata occurs in 
lower reaches of the Little River where murkiness and slow 
flow prevail, but apparently is not likely to be closely associa- 
ted with the leopard darter. Eley, Randolph, and Miller (1975) 
give a good synopsis of the status of this darter. We have not 
seen a live specimen of the leopard darter. 
Abundance. Several reservoirs have destroyed habitat, im- 
peded the movements of P. pantherina, and reduced it to iso- 
lated and vulnerable populations. Robison, Moore, and 
Miller (1974) list the leopard darter as rare and endangered in 
Oklahoma, and Robison (1974a) does the same for Arkansas. 
Deacon et al. (1979) list the species as threatened. 
Name. Pantherina means little panther and refers imagina- 
tively to the leopardlike spots on the body of this darter. 
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Percina peltata (Stauffer) Plate 3 
Shield Darter Subgenus Alvordius 
Description. A moderate sized species of subgenus Alvordius 
reaching at least 65 mm SL. Separate gill membranes, an in- 
complete row of enlarged scales on the belly, and absence of 
breeding tubercles mark it as an Alvordius type. It usually has 
fewer scales than P. maculata and differs from P. noto- 
gramma in the appearance of the dorsum. 
Back usually supports 8 saddles which are connected by 
narrow extensions, enclosing pale portions of back as 5-7 oval 
spots. Six to 8 squarish lateral blotches are variable in size. 
Lower side is pale to stippled, and belly is pale. Some darken- 
ing occurs on ventral caudal peduncle and along anal fin base. 
Caudal spot may extend somewhat ventrally. Humeral mark 
is narrow and rather faint. 
Broad preorbital bar is connected to counterpart by pig- 
mentation on upper lip. Posteriorly curved suborbital bar is 
moderately to well developed. Narrow postorbital bar extends 
diagonally upward across cheek and may be paralleled by a 
second stripe beneath. Chin usually is stippled, as is breast. 
Spiny dorsal fin is edged with a dusky band; vertical 
slashes of pigment in membranes produce a more prominent 
basal band. Rays of soft dorsal fin are alternately dark and 
clear, producing several weak bands; membranes are stippled 
basally. About 4 vertical bands cross caudal fin. Anal fin is 
stippled basally. Pelvic fin is very lightly stippled. Pectoral fin 
is weakly banded. 
Cheek is naked or bears some embedded scales. Opercle 
usually has some exposed scales as well as embedded ones. 
Nape is naked or has small embedded scales near spiny dorsal 
fin. A large spiny scale usually occurs in middle of breast in 
males, and another is set between pelvic fins. Anterior portion 
of belly and remaining midline are naked in females. Poste- 
rior midline in males has enlarged spiny scales. Lateral line 
contains 52-61 (49-66) scales. Fin counts usually are: dorsal 
XII-XIII, 11-14; anal 11, 8-10; pectoral 13-14. Vertebrae num- 
ber 42-44. 
All dark markings of head and body are intensified and 
often green in breeding males, and pattern may sharpen in fe- 
males, but bright colors are absent in all cases. Genital papilla 
in males is a short flat tube with terminal knob. Papilla is 
larger in females, lacks knob, and is grooved. 
Two subspecies, P. p. peltata and P. p. nevisense, are con- 
sidered valid by Jenkins, Lachner, and Schwartz (1971). The 
latter form tends to have more cheek scales and more inter- 
connected lateral blotches than the nominate subspecies. 
Distribution. Occurs in Atlantic Coast streams from the Hud- 
son southward to the Neuse basin in North Carolina. The sub- 
species nevisense occupies those drainages from the Neuse 
northward to the Roanoke. 
Natural History. Shield darters live in rivers and many trib- 
utaries of moderate size and gradient but avoid small streams. 
Specimens seem to prefer riffles or the area immediately up- 
stream rather than the foot of riffles or quiet water. During 
Distribution of Percinapeltata 
summer and autumn, individuals of all sizes may take shelter 
or find food in beds of Potamogeton or other rooted aquatic 
plants. 
New (1966) chose the shield darter for field and laboratory 
studies that spanned several years. He incorporated innova- 
tive control of light and temperature, as well as photographic 
techniques. Field observations revealed there to be no migra- 
tions of shield darters, fish tending to spend their lives closely 
confined to their spawning grounds. Males are ripe from Sep- 
tember to June but females develop ripe eggs and breed when 
water temperature reaches 1O0C, from mid-April to the end of 
May in New York. Males establish territories in gravel and 
sand riffles, where cobbles and boulders also occur. Display 
and chasing seldom if ever result in fights except when fish are 
artificially crowded in aquarium situations. A female enters 
breeding areas and breeds promiscuously. A male, sometimes 
not even the one holding the territory, mounts the female's 
bent body in such a fashion that her erect soft dorsal and his 
anal and caudal fins interlock.The male rubs the female's 
back as they inch forward, quiver, and deposit eggs and sperm 
beneath the gravel. From 15 to 25 eggs may be the comple- 
ment of such an act, but New was unable to make exact 
counts. Several hundred eggs are probably deposited over 2 or 
3 days by a breeding female. By this time her back may be 
rubbed bare by the spiny ventral scales of her mates. New con- 
cludes that the spawning pattern of the shield darter is quite 
generalized. 
Darter associates are virtually limited to Etheostoma olm- 
stedi in the north, but southward include Percina crassa, P. 
notogramma, and P. roanoka, as well as regionally common 
Etheostoma. Loos and Woolcott (1969) found evidence 
through hybridization of introgression from P. peltata to P. 
notogramma in the York River basin. 
Abundance. Enough quality habitat exists at present to guar- 
antee the continued success of the shield darter. It has an un- 
usually large range for an eastern darter. 
Name. Peltata means shield and refers to the dorsal pattern. 
Nevisense means birthmark, probably referring to the lateral 
blotches. 
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Percina roanoka (Jordan & Jenkins) Plate 3 
Roanoke Darter Subgenus Alvordius 
Description. A small robust member of Alvordius reaching a 
maximum size of about 60 mm SL. It is a typical member of 
the subgenus by virtue of separate gill membranes, no breed- 
ing tubercules, and an incomplete row of enlarged scales on 
the belly, but is a bit stockier than its relatives and is the only 
Alvordius to attain bright breeding coloration. 
Back is crossed by 6 or 7 saddles, anterior ones being later- 
ally connected by horizontal bands on upper side, resulting in 
several isolated pale spots on dorsum, somewhat like those of 
P. peltata. Posteriorly, saddles become small and discon- 
nected. Nine to 11 vertically elongated lateral blotches are 
narrowly connected by a midlateral stripe; several extend far Distribution of Percina roanoka 
ventrally, but lower side and belly are otherwise pale to stip- 
pled. Dark humera1 bar sometimes is partly fused with first and Jenkins (1971) suggest that stream piracy was involved in 
lateral blotch. A basicaudal spot, distinct in small specimens, species transfers at this point. By whatever means, the 
tends to fuse partially with adjacent lateral blotch in adults. Roanoke darter is one of the few darters known to be rapidly Preorbital bar fuses with counterpart on upper lip. Subor- 
expanding its range. bital bar is rather short. broad. and diffuse. A ~ostorbital 
spot is present and in some individuals expands into a bar ex- 
tending across cheek and opercle. Chin, throat, and breast are 
lightly stippled in females, more heavily stippled in males. 
There is a narrow black submarginal band in spiny dorsal fin; 
a similar broad basal band is best developed in males. Rays 
and membranes of soft dorsal fin are darkened to produce at 
least 3 horizontal bands; caudal fin has similar vertical bands. 
Anal, pelvic, and pectoral fins are clear to lightly pigmented 
in females, but anal and pelvic fins in particular are dark in 
mature males. 
Cheek is naked and opercle has a few scales, some partly 
embedded. Most of nape is naked, but embedded or exposed 
scales appear just in front of spiny dorsal fin. Most individ- 
uals have a large spiny scale in middle of breast and another 
between pelvic fins. Midline of belly is naked in females. In 
males, posterior midline has enlarged spiny scales. Lateral 
line has 40-50 (38-54) scales. Fin counts are: dorsal X-XI (IX- 
XII), 10-11 (9-12); anal 11, 7-9; pectoral 13-15. Vertebrae 
number 39-40 (37-41). 
Breeding males are brightly colored, as shown in color 
plate. Genital papilla is a short flattened tube. Breeding fe- 
males may develop a green to yellow cast but are not brightly 
pigmented. Genital papilla is a fleshy tube, thick at base and 
tapering to a weakly grooved terminal flap. 
Mayden and Page (1979) have noted higher lateral line 
scale counts, more dorsal rays, and somewhat modified belly 
scales in montane populations of P. roanoka compared with 
those from the Piedmont and Coastal Plain. 
Natural History. The Roanoke darter is an inhabitant of fast 
current over a variety of substrates ranging from sand and 
gravel to cobble mixed with other sediments. This species in- 
vades rather small streams as well as the main channels of 
principal rivers within its range. In some riffle situations it ex- 
ceeds all other darters in abundance, but usually is less abun- 
dant than one or more species of Etheostoma. In the James, 
New, and upper Roanoke rivers, the Roanoke darter lives in 
streams of high gradient under essentially montane condi- 
tions. In the Tar, Neuse, and lower Roanoke rivers, this spe- 
cies exploits stream habitat of low to moderate gradient where 
riffle habitat exists. In the upper Roanoke River we have 
found females fully ripe as late as June 3, and males in good 
coloration at the same time. The height of the breeding season 
appears to be earlier in lowland streams. Hobson (1979) re- 
ports that in the upper Roanoke basin juveniles live in pools 
while adults choose riffles. He found that breeding occurs in 
late May and early June. Individuals grow most in their first 
year, and life span is estimated to be 3 years. Larval stages of 
mayflies, blackflies, and midges are the main food items, and 
these are taken during daylight hours. 
Hocutt and Hambrick (1973) found considerable hybrid- 
ization between the introduced population of Roanoke darters 
and the native P. oxyrhyncha in the New River. This situation 
will be interesting to follow. The speed with which Roanoke 
darters spread may give us a time reference for dispersal rates 
among small stream fishes. 
Bailey and Gosline (1955) treat this darter as P. crassa ro- 
anoka. Mayden and Page (1979) restore full species recogni- 
Distribution. Principally inhabits the Roanoke, Neuse, and tion and also contribute a firmer understanding of other 
Tar River basins in Virginia and North Carolina. Populations members of Alvordius in Atlantic drainages. 
- 
now present in the upper New River basin of Virginia and Abundance. The Roanoke darter is one of the most adaptable West Virginia are said by Robert Ross (personal communi- 
and successful species of darters. 
cation) to be bait introductions. Hocutt and Hambrick (1973) 
attribute it to the same cause. While human introduction into Name. Roanoka is obviously a reference to the Roanoke 
Craig Creek of the James system cannot be ruled out, Lachner River in which this species occurs. 
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Percina (Ericosma) 43 
Percina species Plate 3 
Upper Mobile Basin form Subgenus A Ivordius 
Description. A delicate member of subgenus Alvordius, and 
the smallest, at maximum length a little over 50 mm SL. Shar- 
ing the subgenus traits of separate (or slightly connected) gill 
membranes, lack of breeding tubercles, and enlarged belly 
scales, it is easily separated from other members of the sub- 
genus on the basis of size and the full-length lateral band. 
Upper half of body is a dusky tan in contrast to pale ven- 
tral half. A thin middorsal line extends from head to end of 
soft dorsal fin. There are several weakly developed dorsal sad- 
dles. A weak dorsolateral band extends from head at least as 
far as origin of soft dorsal fin. A striking dark lateral band ex- 
tends from snout to caudal fin base, expanding into a series of 
7 or 8 blotches on the body. Pale lower side and belly are vir- 
tually white but lightly sprinkled with tiny stipples. 
If present, preorbital and postorbital bars are incorpor- 
ated in midlateral band. Suborbital bar is lacking. Chin and 
throat are lightly stippled. Breast is more densely stippled. 
Dorsal spines are clear, but basal and marginal bands in 
spiny dorsal fin are produced by darkening of membranes. 
This fin is particularly low and arched. Margins of soft dor- 
sal, caudal, and anal fins are darkly edged but otherwise pale. 
Dorsal and ventral keels of modest proportion extend from 
slender peduncle onto caudal fin. Lightly stippled pelvic fins 
are slender and sometimes overlap at tips. Pectoral fin rays 
bear touches of pigment along their margins, but fin appears 
almost transparent. 
Cheek and opercle are scaled. Nape is finely scaled poste- 
riorly but becomes naked near head. Breast bears a few tiny 
scales and 1 large spiny interpelvic scale. Belly lacks scales an- 
teriorly; males have a series of enlarged spiny scales on mid- 
line. Complete lateral line contains 66-74 scales. Fin counts 
are: dorsal XII-XV, 10-12; anal 11, 8-10; pectoral 13-14. Ver- 
tebral numbers are not known. 
Though striking because of intense tonal contrasts be- 
tween dark lateral band and tan above or white beneath, this 
undescribed species apparently lacks bright breeding colors. 
Male genital papilla is a small triangular flap, stippled at base. 
Female genital papilla has not been observed in mature spec- 
imens. 
Distribution. Has been taken in the Conasauga River in Ten- 
nessee and immediately downstream in Georgia. A subspecies 
of this unnamed darter is apparently confined to the Sipsey 
Fork of the Black Warrior River in Alabama. 
Natural History. Little can be said about this species other 
than that it occurs in slowly flowing reaches of rivers with 
sandy bottoms and depths of 1/2 m or more. Apparently it is 
not an inhabitant of creeks. We are greatly indebted to David 
Etnier for aid in obtaining the specimen we photographed. 
Abundance. This species' precarious situation in Alabama is 
discussed by Ramsey (1976). Though unnamed, it is men- 
tioned by Deacon et al. (1979) as threatened. 
Distribution of Percina sp., subgenus Alvordius 
Percina evides (Jordan & Copeland) Plate 3 
Gilt Darter Subgenus Ericosma 
Description. A moderate sized darter of robust appearance 
reaching a maximum size of at least 65 mm SL. It is easily rec- 
ognized as a member of subgenus Ericosma by the broad 
bands crossing the back in assocation with bright breeding 
colors and breeding tubercles in adult males. It differs from 
its only congener, P. palmaris, in possessing a strong subor- 
bital bar. 
In adults, 7-9 dark bands cross back and join a like num- 
ber of darker lateral blotches, which are joined by a midlat- 
era1 band. Faint ventral extensions of some vertical bands 
constitute the only pattern of lower body. Scales on lower part 
of body may be finely stippled along margins to produce a 
dusky appearance, especially in males. Prepectoral area often 
is dusky. 
Diffuse preorbital bar tends to merge into darkened snout 
and upper lip. Suborbital bar stands out strongly against pale 
cheek and extends almost to ventral midline in many cases. 
Horizontally elongated postorbital bar may end on upper 
cheek or fuse into darkened part of upper opercle. Chin, 
throat, and breast are lightly stippled in males but may be pale 
in females. A large dark patch occurs on head behind eyes. 
Dark pigments are variably distributed in spiny dorsal fin. 
Spines are clear, and in females membranes may simply grade 
from stippled at base to clear at margin, or females may have 
a basal and a submarginal band. In males, pigment in mem- 
branes is most concentrated in a broad median band if not 
uniformly distributed. Each ray of soft dorsal fin has a dark- 
ened spot near base, while membranes are moderately stippled 
at base and become clear at margin. Caudal fin rays are nar- 
rowly edged in black with no additional pattern present. Anal 
fin rays are similarly marked near base. Pelvic fin is clear to 
stippled on membranes. Pectoral fin rays are narrowly and 
faintly edged in black. 
Cheek is naked or has a few embedded scales behind eye. 
Opercle bears a few exposed scales and sometimes additional 
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Distribution of Percina evides 
partially embedded ones. Nape is well scaled posteriorly but 
grades to embedded scales anteriorly and sometimes is naked. 
A large spiny scale is found in center of breast and another be- 
tween pelvic fins. Midline of belly usually is naked in females, 
and lined with a row of enlarged spiny scales in males. Lateral 
line contains 56-76 scales, higher counts tending to be found 
in western parts of range. Fin counts are: dorsal XII-XIV (XI- 
XV), 11-12 (10-14); anal 11, 8-9 (7-10); pectoral 14-15 (13-16). 
Vertebrae number 38-39 in specimens studied in Indiana and 
40-41 in Georgia. 
As shown in color plate, breeding males are brightly col- 
ored. Green or blue may be more prominently developed on 
body than shown in our specimen. Breeding tubercles are 
abundantly distributed on ventral surface of each pelvic ray 
and dorsal surface of first 3 pelvic rays. Conspicuous tuber- 
cles occur on anal spines and rays and a few on ventral caudal 
fin rays. Enlarged midventral belly scales contain up to 3 
tubercules each, apparently a unique situation among darters. 
Several additional rows of scales on belly and caudal peduncle 
are tuberculate, and a few tubercles may occur as far up as lat- 
eral line. Small tubercles develop on head pores of lateral line 
system and continue onto chin, opercle, and branchiostegal 
rays. P. evides is probably the most tuberculate species of the 
genus. Male genital papilla is a short triangular flattened 
tube, usually sprinkled with dark spots. Coloration in females 
consists of dull yellow on lower body and on submarginal 
band in spiny dorsal fin. Genital papilla is a semicircular 
grooved pad, pointed at tip. 
Variation of scale counts and perhaps other characteristics 
may warrant recognition of subspecies of the gilt darter. 
Distribution. Occurs in the upper Ohio River basin of New 
York and Pennsylvania and in most of the major southern 
tributaries of that river. It was never common in Ohio (Traut- 
man, 1957) and is recorded again in Indiana for the first time 
in 46 years by Margulies, Burch, and Clark (1980). The spe- 
cies has been taken in scattered spots within the upper Missis- 
sippi River basin and again in the eastern Ozarks of Missouri 
and Arkansas, where it is locally common. 
Natural History. The gilt darter inhabits fairly clear rivers of 
various size. Clay (1975) collected it in large creeks in Ken- 
tucky. It favors moderate current from the middle to lower 
portions of clean gravelly riffles and may also be found in 
clean pools with moderate current. Because of its strong pref- 
erence for clear streams, it usually has a number of associates, 
often the bulk of the regional darter fauna. 
Little is known about the habits of the gilt darter. We have 
only captured it in Missouri, Tennessee, and Kentucky, where 
males retain bright coloration well into summer. Pflieger 
(1975) suggests a late breeding season, based on his observa- 
tions in Ozark streams. 
Abundance. The gilt darter seems to be a dwindling species 
throughout much of its range. Harlan and Speaker (1956) re- 
port that no Iowa records exist for this century, and Gerking 
(1945) noted population declines in Indiana. Though not yet 
listed as rare and endangered, the gilt darter is nonetheless 
rare in many parts of its range and should be a species of con- 
cern. Populations in the upper Tennessee River system and the 
Ozarks seem to offer the best hope for persistence of this 
handsome fish. 
Name. Evides means comely and is quite appropriate. 
Percina palmaris (Bailey) Plate 4 
Bronze Darter Subgenus Ericosma 
Description. A robust darter of above average size, reaching 
78.4 mm SL in our largest specimen. It is recognized as a 
member of subgenus Ericosma by the broad bands crossing 
the back, along with the bright breeding colors and tubercles 
in adult males. It differs from its congener, P. evides, in lack- 
ing a sharp suborbital bar. 
Eight to 10 broad vertical bands cross back, merge with a 
like number of interconnected lateral blotches, and continue 
onto lower side. There may be additional isolated dark spots 
and zigzag lines on upper side. Broad bands may not cross 
back in females, some having instead small dorsal saddles and 
a reticulate pattern on upper side. Lower side and belly are 
pale but stippled. Darkened humeral area is often fused above 
with a dark blotch on nape. Prepectoral area is often dusky. A 
diffuse midcaudal spot is flanked above and below by pale 
oval spots. 
Rather narrow preorbital bar fails to meet counterpart on 
snout but may be joined by blackening on upper lip. Subor- 
bital bar is absent or vaguely suggested by heavier than nor- 
mal stippling on cheek. Postorbital bar crosses cheek and 
fuses into dark upper part of opercle. Especially in females, 
there may be an additional line running diagonally upward 
from eye. Chin, throat, and breast in females are lightly stip- 
pled, in males are more darkly pigmented. 
Dorsal fin spines of males are overlain with stippling. 
Membranes are darkened to form a narrow marginal band 
and a more prominent median band. Clear areas at  base of 
membranes appear as small windows. In females dorsal fin 
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Percina (Odontopholis) 45 
spines are alternately light and dark, and membranes form 
much weaker marginal and median bands than in males. Soft 
dorsal fin in males is similar to spiny dorsal except that mar- 
ginal band is absent. Soft dorsal fin of females also resembles 
its spiny counterpart, although banding is quite weak. Caudal 
fin appears to be square-cut at end. In males caudal rays are 
darkened along their full length, partly obscuring the 3 ver- 
tical bands. These vertical band are more distinct in females, 
which have little continuous pigment along caudal rays. Anal 
fin is little pigmented except for stippling of membrane base 
in males. Pelvic fin is similarly pigmented. Pectoral fin rays 
are slightly darkened in males, clear in females. 
Cheek supports a large patch of small scales, some of 
which may be partly embedded. A small group of larger 
opercular scales may be difficult to see due to embedding. 
Nape is well scaled posteriorly but scales may be embedded 
near head. Breast of females may be naked or have a few em- 
bedded scales on posterior half. Breast of males contains a 
few enlarged scales along midline from center back to a patch 
of large interpelvic scales, as well as a few embedded scales to 
either side of midline. Belly of females usually is naked ante- 
riorly and fully scaled posteriorly. Males are similar except 
for a row of enlarged scales along belly midline. Lateral line 
contains 59-69 (57-73) scales. Fin counts are: dorsal XII-XI11 
(XI-XIV), 11-12 (10-13); anal 11, 8-9 (7-10); pectoral 13-15. 
Vertebrae number 40-42. 
As with a number of species of darters, mature males have 
longer and more expansive fins, especially soft dorsal and 
anal fins. Denoncourt (1976) has shown in addition that 
modal number of rays in fins is 1 greater in males than in fe- 
males. Breeding males are handsomely colored, as shown in 
color plate. Fleshy tubercular ridges occur on anal, pelvic, 
and pectoral fins from March through June (Denoncourt, 
1976). Additional tubercles are on ventral scales of caudal 
peduncle. Male genital papilla is a small conical projection 
with 1 to several terminal grooves. Breeding females lack 
bright colors but are nonetheless striking with green and yel- 
low highlights on body, head, and fins. Female genital papilla 
is a semicircular grooved pad. 
Distribution. Restricted to the Coosa and Tallapoosa arms of 
the Mobile basin, where it is reported only above the Fall Line 
in Alabama, Georgia, and Tennessee. 
Natural History. The bronze darter inhabits small rivers and 
their principal tributaries. Boschung (1961) lists it as a species 
characteristic of tributaries of the Coosa River. Clear to 
slightly murky streams with riffles composed of rubble, grav- 
el, and clean sand may yield bronze darters from deeper, 
strongly flowing zones (Bailey, 1940). We took 2 adults in a 
creek from beneath undercut banks with steady current and a 
substrate of gravel and sand. 
Percina copelandi, P. nigrofasciata, Etheostoma coosae, 
and E. jordani are common associates. Unnamed forms of 
subgenus Ulocentra from the Coosa and Tallapoosa drainages 
also occur with the bronze darter, and some rare species such 
as P. antesella, P. aurolineata, and P. lenticula occur within 
its range. Ecological and life history information on this spe- 
cies is limited. Wieland (1980) found a single afternoon feed- 
Distribution of Percinapalmaris 
ing peak for bronze darters, males and females alike taking 
mayflies, blackflies, midges, caddisflies, stoneflies, and 
snails. Crawford (1954) found variability within the species 
insufficient to erect subspecies. Denoncourt (1976) reports 
differences between Coosa and Tallapoosa River populations. 
Abundance. The bronze darter has lost valuable habitat to 
reservoirs and is probably abundant in few streams. Its status 
bears close watching, though it is not at present threatened. 
Name. Palmaris means prize, a name choice left to the imag- 
ination of the reader by Bailey (1940). 
Percina cymatotaenia (Gilbert & Meek) Plate 4 
Bluestripe Darter Subgenus Odontopholis 
Description. A darter of moderate size and robustness, reach- 
ing 65.1 mm SL in our largest specimen. This species and the 
subgenus Odontopholis are unique in having a distinct keel at 
the ventral contact between the caudal peduncle and caudal 
fin. Several other species in Percina have the suggestion of a 
keel but in this case it is semicircular in adult males and cov- 
ered with scales bearing exceptionally long spines. The blue- 
stripe darter is named from Missouri but we include here the 
Kentucky and Tennessee populations, as well. If, as several 
ichthyologists feel, the eastern form is a distinct species, then 
the name P. cymatotaenia will apply only to specimens west 
of the Mississippi River. 
A dark middorsal stripe extends from head to end of spiny 
dorsal fin or beyond. Expansions of the stripe are far too 
slight to be viewed as dorsal saddles. An additional inter- 
rupted wavy dorsolateral band may be found to either side of 
midline stripe. Remainder of dorsum is pale to dusky and con- 
trasts markedly with a very broad black lateral band with 8-10 
expansions, the first 2 of which are poorly defined. Lateral 
line runs through this band as a thin pale line. A small black 
midcaudal spot is usually flanked above and below by pale 
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areas. Lower parts of body are basically pale but in adults be- 
come stippled and mottled. 
Preorbital bar meets counterpart on snout and seems to 
continue as dark pigment through eye; postorbital bar joins 
with lateral band. Head is dusky above level of eyes and very 
pale but mottled or stippled below. 
Spines in first dorsal fin bear several dark spots, most of 
pigment lying adjacent to rather than in spine; membranes are 
darkly stippled to produce marginal and basal bands. Darken- 
ing of soft dorsal fin rays produces 2-4 faint bands; mem- 
branes are lightly stippled at base and gradually become un- 
marked at margin. Caudal fin membranes are virtually clear, 
and rays are spotted to produce several dark wavy bands. 
Large anal fin is distinctly notched between second spine and 
first ray; spots on and adjacent to rays are the only markings. 
Both pelvic and pectoral fins have dark spots produced by 
pigment on rays and adjacent portions of membranes. 
Cheek is well scaled though some scales may be partly em- 
bedded. Opercle and nape are scaled and there is some en- 
croachment of scales onto dorsolateral portion of head. One 
or more enlarged scales lie between pelvic fins. Breast is vari- 
ably sprinkled with large scales or a few small embedded ones, 
but scales are not present on anterior margin of breast or pre- 
pectoral area. A few scales may be missing from belly just 
posterior to pelvic fins, but remainder is essentially fully 
scaled in both sexes. Large males may have a few enlarged 
scales immediately anterior to anus. Lateral line usually has 
64-75 scales. Often several rows of tiny scales extend onto 
base of caudal fin. A distinct ventral keel lies at junction of 
body and caudal fin. Keel is moderately developed in females 
and in males may be so enlarged as to appear semicircular. 
Fin counts are: dorsal XII-XIV (XI-XV), 11-12 (10-14); anal 
11, 9-10 (8-13); pectoral usually 12-13. Vertebral counts of 43- 
45 are known but range may be greater. 
Though not brightly colored, as seen in color plate, the 
bluestripe darter is handsomely marked, particularly in large 
specimens. Midlateral band may be bluish black in breeding 
individuals, accounting for the common name. In breeding 
males, scales on ventral keel stand away from body and sev- 
eral long spines on each may be directed vertically away from 
body. Anal fin is expansive, usually reaching caudal keel 
when pressed against body. Breeding tubercles are not pres- 
ent. Male genital papilla is a short triangular flap, longitudin- 
ally grooved at tip. Mature females also are strikingly 
marked, body and fins appearing quite blotchy and spotted. 
Size of ventral keel and length of spines on them are reduced. 
Genital papilla is short, somewhat squarish, and flattened, 
and is grooved and bilobed terminally. Even in juveniles, mid- 
dorsal stripe, lateral band, and caudal spot are conspicuous. 
Information given in this description comes almost exclu- 
sively from Kentucky specimens. 
Distribution. Described from Missouri; known originally 
from the Osage and Gasconade systems. Clay (1975) lists it in 
Kentucky from the Green and Kentucky rivers. 
That the Kentucky records constitute a new species has 
been stated by Collette (1965), Page (1974a), and emphatically 
by Burr (1980). Morphological evidence may prove this idea 
correct, but zoogeographic evidence speaks against it in that 
Distribution of Percina cymatotaenia 
there are at present no endemic fishes shared exclusively by 
the Kentucky and Green rivers. Percina cymatotaenia is not a 
headwater species and could not have been transferred by 
stream capture without other fishes having been exchanged 
also. What we may see in this case is relict populations of a 
once widely distributed darter. 
Natural History. The bluestripe darter occurs in streams of 
moderate size and gradient, where it lives in quiet backwaters 
that are relatively free of silt. Aquatic vegetation and woody 
debris that afford some cover are favorite haunts. In May 
these darters may be encountered in moderately swift water 
just below and marginal to strong riffles, where presumably 
they gather to spawn. Bluestripe darters are often taken with 
Percina maculata, which also avoids strong currents. In 
aquariums they rest among aquatic vegetation or swim freely 
and easily through open waters. Their air bladder must be 
well developed, in contrast to most darters. 
Because the bluestripe darter lacks breeding tubercles, 
there is a good possibility that the specialized caudal keel of 
males plays a distinctive role in mating behavior. In well de- 
veloped males there also are fleshy spinelike extensions along 
the base of the anal fin. A thorough life history study of this 
species is needed. 
Abundance. Pflieger (1971, 1975) indicates that the bluestripe 
darter was locally abundant and more widespread in Missouri 
before 1900 than now, and that the species may only persist 
there in the Gasconade and Niangua rivers. Branson (1977) 
cites the threat of stripmining to the bluestripe darter in east- 
ern Kentucky. During the past 10 years we have found the spe- 
cies more difficult to obtain in the upper Green River and to 
some extent in the Red River of the Kentucky basin. Our gen- 
eral impression is one of a species with continuously less suc- 
cess and one worthy of concern if not threatened status in 
Kentucky and Tennessee. Based on the Ozark populations 
alone, Deacon et al. (1979) consider the species to be threat- 
ened. 
Name. Cymatotaenia can be translated as wavy stripe and re- 
fers to the beautiful lateral band. 
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areas. Lower parts of body are basically pale but in adults be-
come stippled and ot led.
Preorbital bar eets counterpart on snout and seems to
continue as dark pig ent through eye; postorbital bar joi s
with lateral band. Head is dusky above level of eyes and very
pale but ottled or stippled below.
Spin~s in first dorsal fin bear several dark spots, ost of
pig ent lying adjacent to rather than in spine; e branes are
darkly stippled to produce arginal and basal bands. arken-
ing of soft dorsal fin rays produces 2-4 faint bands; e -
branes are lightly stippled at base and gradually beco e un-
arked at argin. Caudal fin e branes are virtuall clear,
and rays are spotted to produce several dark avy bands.
Large anal fin is distinctly notched bet een second spine and
first ray; spots on and adjacent to rays are the only arkings.
Both pelvic and pectoral fins have dark spots pro by
pig ent on rays and adjacent portions of e branes.
Cheek is ell scaled though some scales ay be partly e -
bedded. Opercle and nape are scaled and there is so e en-
croach ent of scales onto dorsolateral portion of head. ne
or more enlarged scales lie bet een pelvic fins. Breast is vari-
ably sprinkled with large scales or a few s all e bedded ones,
but scales are not present on anterior argin of breast or pre-
pectoral area. A few scales ay be issing fro bel y j st
posterior to pelvic fins, but re ainder is essentially fully
scaled in both sexes. Large ales ay have a few enlarged
scales immediately anterior to anus. Lateral line usually has
64-75 scales. Often several rows of tiny scales extend onto
base of caudal fin. distinct ventral keel lies at ju ti of
body and caudal fin. Keel is oderately developed in fe ales
and in males ay be so enlarged as to appear se icircular.
Fin counts are: dorsal II- I (XI- ), 11-12 (10-14); anal
11,9-10 (8-13); pectoral usually 12-13. ertebral counts of 43-
45 are kno n but range ay be greater.
Though not brightly colored, as seen in color plate, the
bluestripe darter is handso ely arked, particularly in large
speci ens. idlateral band ay be bluish blac in breeding
individuals, accounting for the co on na e. In breedi
ales, scales on ventral keel stand a ay from body and sev-
erallong spines on each ay be directed vertically away from
body. nal fin is expansive, usually reaching caudal keel
when pressed against body. Breeding tubercles are not pres-
ent. ale genital papilla is a short triangular flap, longitudin-
ally grooved at tip. ature females also are strikingly
marked, body and fins appearing quite blotchy and spotted.
Size of ventral keel and length of spines on the are reduced.
enital papilla is short, so ewhat squarish, and flattened,
and is grooved and bilobed ter inally. Even in juveniles, id-
dorsal stripe, lateral band, and caudal spot are conspicu s.
Infor ation given in this description co es al ost exclu-
sively from entucky speci ens.
Distributi . escribe from issouri; kno n originally
fro the Osage and asconade syste s. Clay (1975) lists it in
entucky fro the reen and entucky rivers.
That the Kentucky records constitute a ne species has
been stated by Collette (1965), Page (1974a), and e phatically
by Burr (1980). orphological evidence ay prove this idea
correct, but zoogeographic evidence speaks against it in that
istributi of erci a cy atotaenia
there are at prese t no ende ic fishes shared exclusively b
the entuc and reen rivers. erci a cy atotaenia is t a
head ater species and could not have been transferred by
strea capture ithout other fishes having been exchanged
also. hat e ay see in this case is relict populations f a
once idely distri t darter.
atural ist r . The bluestripe darter occurs in strea s f
oderate size and gradient, here it lives in quiet back aters
that are relatively free of silt. quatic vegetation and oody
debris that afford some cover are favorite haunts. In ay
these darters ay be encountered in oderatel s ift ater
j st belo and arginal to strong riffles, here res a l
they gather to spa n. luestripe darters are often taken ith
ercina aculata, hich also avoids strong currents. In
aquariu s they rest a ong aquatic vegetation or s i freely
and easily through open aters. heir air bladder ust be
ell developed, in contrast to ost darters.
ecause the luestripe darter lacks bree i t bercles,
there is a good possibility that the specialized caudal keel f
ales plays a distinctive role in ating behavior. In ell de-
veloped ales there also are fleshy spinelike extensions along
the base of the anal fin. thorough life history study f this
species is needed.
bundance. Pflieger (1971, 1975) indicates that the bluestripe
darter as locally abundant and ore idespread in issouri
before 1900 than no , and that the species ay only persist
there in the asconade and iangua rivers. ranson (1977)
cites the threat of strip ining to the bluestripe darter in east-
ern entucky. uring the past 10 years e have found the spe-
cies ore difficult to obtain in the upper reen iver and to
some extent in the ed iver of the entucky basin. ur gen-
eral i pression is one of a species ith continuously less suc-
cess and one orthy of concern if not threatened status in
entucky and Tennessee. ased on the zark populations
alone, eacon et al. (1979) consider the species to be threat-
ened.
a e. y atotaenia can be translated as avy stripe and re-
fers to the beautiful lateral band.
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Percina aurantiaca (Cope) Plate 4 
Tangerine Darter Subgenus Hypohornus 
Description. A large robust darter often exceeding 100 mm SL 
and known to reach 133 mm SL. It is unique among Percina 
in several ways, including having 84 or more lateral line 
scales, the absence or virtual absence of enlarged midventral 
scales, the presence of a series of dark spots along the upper 
side, and bright male coloration. 
Dusky back is marked by a middorsal dark stripe extend- 
ing from head to about end of soft dorsal fin. Stripe may be 
expanded at numerous points. A broad dark lateral band with 
8-10 expansions extends full length of body. Upper side has a 
distinctive series of black spots extending from behind head to 
beneath soft dorsal fin. By contrast, lower side and ventral 
body surface are pale except for some faint ventral extensions 
of lateral band. A broad diffuse humeral bar is partially hid- 
den behind pectoral fin. There is a prominent midcaudal spot. 
Orbital bars are essentially replaced by a narrow continua- 
tion of lateral band forward to snout. Cheek is pale except for 
stippling on scale margins. Chin and throat are lightly stip- 
pled, breast more intensely so. Gill membranes are narrowly 
connected in most cases but moderately connected in some. 
Dorsal fin spines are clear to slightly amber. Fin supports 
a narrow marginal band and a broad band near base. Rays of 
soft dorsal fin are clear and membranes stippled to produce 
bands similar to but fainter than those of spiny dorsal. Cau- 
dal fin.is short and deep, an appearance enhanced by a small 
ventral keel on caudal peduncle in males. Caudal fin rays are 
darkened marginally and membranes are virtually clear. Anal 
fin has 2 weak bands in females, but a denser, more uniform 
distribution of melanophores in males. Pelvic fin is moderate- 
ly stippled in males but lacks basal pigmentation in females. 
Rather short pectoral fin is weakly pigmented, mostly with 
dark flecks near tip. 
Cheek is well covered with scales, some of which may be 
embedded. Opercle is heavily scaled. Nape scales are exposed 
posteriorly and exposed or embedded near head, which also 
bears a few scales adjacent to nape. Breast and lower prepec- 
toral area vary from well scaled to scaled only in patches. 
Belly often is naked immediately behind pelvic fin insertions; 
remainder is fully scaled in both sexes except for a few slightly 
enlarged scales before anus in some males. Lateral line con- 
tains 84-95 scales. Fin counts are: dorsal XIII-XV (XII-XVI), 
13-15 (1 1-15); anal 11, 10-12; pectoral usually 14-15. Verte- 
brae number 44-45. 
As seen in color plate, breeding males develop bright col- 
oration. In young males this starts as an orange patch on gill 
membranes. At maximum development even lips and lower 
surfaces of body are orange to reddish orange. Genital papilla 
is a small triangular flap, deeply grooved at tip. Denoncourt 
(1976) indicates that breeding tubercles are similar to those of 
P. palmaris, but they await detailed description. Breeding col- 
oration in females is subdued compared to males, but dull yel- 
low appears on both fins and body. Female genital papilla is a 
short rounded tube. 
Distribution of Percina aurantiaca 
Distribution. Found in large tributaries of the Tennessee 
River in Georgia, North Carolina, Tennessee, and Virginia. 
Collecting sites are quite scattered and only a few in Tennessee 
seem to support the species in large numbers. 
Natural History. The tangerine darter inhabits rivers of mod- 
erate to steep gradient, often in currents and at depths which 
preclude capture with seines. Adults apparently spend the 
winter in deep pools and congregate during spring in waters of 
intermediate depth downstream from swift chutes and rapids. 
Females remain in such habitat until autumn except to spawn 
in shallower rubble and gravel areas from mid-May to mid- 
June. Males usually remain in very swift water from July to 
October. The young choose shallow and comparatively quiet 
areas marginal to the main channel, where they may be associ- 
ated with many other species of the rich Tennessee basin 
fauna. Adults are found in association mostly with Percina 
burtoni, P. caprodes, and P. evides. Etheostoma acuticeps, E. 
chlorobranchium, and E. swannanoa utilize the same habitat, 
and E. simoterum and E. rufilineatum may be abundant in 
shallow riffles nearby. No other darter in the upper Tennessee 
basin seems so well suited to torrential flow. 
Observation or capture of tangerine darters poses a major 
challenge. Howell (1971) used scuba diving techniques to ob- 
serve this species and employed a special cyanide collecting 
technique that prevented fish mortality. Howell's studies 
showed that tangerine darters are long lived, up to 4 years, but 
that growth is rapid only in the first year. Adults feed heavily 
on immature insects associated with riverweed, Podostemum 
ceratophyllum, and on insect larvae living among gravel and 
rubble. Young and juvenile specimens feed on small crusta- 
cea, diptera larvae, and baetid mayflies that frequent the 
stream margin. 
Territoriality and elaborate courtship were not observed 
by Howell. In fact, a male seems to be stimulated to spawn 
when a female comes to rest motionlessly over clean gravel. 
Quivering may accompany the spawning act when the male is 
mounted over the female in typical Percina fashion, but there 
seems to be no complex ritual. Females spawn several times 
with a male and presumably spawn with more than one mate. 
Parental care was not observed. 
Description. large robust darter often exceeding 100 SL
and kno n to reach 13 SL. It is unique a ong Percina
in several ways, including having 84 or ore lateral line
scales, the absence or virtual absence of enlarged idventral
scales, the presence of a series of dark spots along the upper
side, and bright ale coloration.
usky back is arked by a iddorsal dark stripe extend-
ing from head to about end of soft dorsal fin. Stripe ay be
expanded at nu erous points. broad dark lateral band ith
8-10 expansions extends full length of body. pper side has a
distinctive series of black spots extending fro be i head to
beneath soft dorsal fin. By contrast, lo er side and ventral
body surface are pale except for some faint ventral extensions
of lateral band. A broad diffuse hu eral bar is partially hid-
den behind pectoral fin. There is a pro ine t idcaudal spot.
Orbital bars are essentially replaced by a narrow continua-
tion of lateral band forward to snout. Cheek is pale except for
stippling on scale argins. Chin and throat are lightly stip-
pled, breast ore intensely so. ill e branes are narro ly
connected in ost cases but oderately connected in so e.
Dorsal fin spines are clear to slightly a ber. Fin supports
a narrow marginal band and a broad band near base. ays of
soft dorsal fin are clear and e branes stippled to produce
bands si ilar to but fainter than those of spiny dorsal. au-
dal fin. is short and deep, an appearance enhanced by a s all
ventral keel on caudal peduncle in ales. Caudal fin rays are
darkened arginall and e branes are virtually clear. nal
fin has 2 eak bands in fe ales, but a denser, ore unifor
distribution of elanophores in ales. Pelvic fin is oderate-
ly stippled in ales but lacks basal pig entati in fe ales.
Rather short pectoral fin is eakly pig ented, ostly ith
dark flecks near tip.
Cheek is ell covered ith scales, so e of hich ay be
embedded. Opercle is heavily scaled. ape scales are exposed
posteriorly and exposed or e bedded near head, hich also
bears a few scales adjacent to nape. Breast and lo er prepec-
toral area vary from ell scaled to scaled only in patc es.
Belly often is naked i ediatel behind pelvic fin insertions;
re ainder is fully scaled in both sexes except for a few slightly
enlarged scales before anus in some ales. Lateral line con-
tains 84-95 scales. Fin counts are: dorsal III- ( II- I),
13-15 (11-15); anal II, 10-12; pectoral usuall 14-15. erte-
brae nu ber 44-45.
s seen in color plate, breeding ales develop bright col-
oration. In young ales this starts as an orange patch on gill
e branes. t axi u develop ent even lips and lo er
surfaces of body are orange to reddish orange. Genital papilla
is a s all triangular flap, deeply groove at tip. enonc rt
(1976) indicates that breeding tubercles are si ilar to those of
P. pal aris, but they a ait detailed description. reeding col-
oration in females is subdued co pared to ales, but dull yel-
low appears on both fins and body. Fe ale genital papilla is a
short rounded tube.
ercina aurantiaca (Cope)
Tangerine arter
Plate 4
Subgenus yp mus
ercina ( ypoho us) 47
istri ti of ercina aurantiaca
istribution. ound in large tributaries f the ennessee
iver in eorgia, rt arolina, ennessee, and ir i i .
ollectin sites are quite scattered and only a few in ennessee
see to support the species in large nu bers.
atural istory. he tangerine darter inhabits ri ers f -
erate to steep gradient, often in currents and at depths hich
preclude capture ith seines. dults apparently spe the
inter in deep pools and congregate uring spring in aters f
inter ediate depth do nstrea fro s ift chutes and ra i s.
Fe ales re ain in such habitat until autu n except to spa n
in shallower rubble and gravel areas fro i - a to id-
June. ales usually re ain in very s ift ater fro J ly to
ctober. he young choose shallo and co parati el quiet
areas arginal to the ain channel, here they a e associ-
ated ith any other species of the rich ennessee basin
fauna. dults are found in association ostly ith erci a
burtoni, . caprodes, and . evides. theost cuticeps, .
chlorobranchium, and . s annanoa utilize the sa e habitat,
and . si oter and . rufilineatu ay be abundant in
shallo riffles nearby. o other darter in the upper ennessee
basin seems so ell suited to torrential flo .
bservati or capture of tangerine darters ses a aj r
challenge. o ell (1971) se scuba diving tec iques to b-
serve this species and e ployed a special cyanide collecting
technique that preve te fish ortalit . o ell's studies
sho ed that tangerine darters are long lived, up to 4 years, but
that gro th is rapid only in the first year. dults feed heavily
on i ature insects associated ith river eed, ste
cerat yll , and on insect larvae living a ong ravel and
rubble. oung and j e ile speci ens feed n s all cr sta-
cea, diptera larvae, and baeti ayflies t at frequent t e
strea argin.
Territoriality and elaborate courtship ere not observed
by o ell. In fact, a ale see s to be sti ulated to spa n
hen a fe ale co es to rest otionlessly over clean gravel.
uiveri ay acc a the s a ning act e the ale is
ounted over the fe ale in typical ercina fashion, but there
see s to be no co plex ritual. e ales spa n several ti es
ith a ale and presu ably spa n ith ore t a one ate.
Parental care as not observed.
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David Etnier employed the cyanide technique to obtain the 
individual illustrated in our color plate. He states that large 
individuals will strike a fly, and with patience may be cap- 
tured in such a manner. Dahlberg and Scott (1971) report the 
same method of capture. We have caught only rather small 
specimens by conventional seining methods. 
Abundance. The tangerine darter remains common only at a 
few sites where siltation and various forms of domestic or in- 
dustrial pollution are no problem. The status of this spectac- 
ular darter should be carefully monitored, though it is not 
listed as a species of special concern. 
Name. Aurantiaca means orange colored. 
Percina copelandi (Jordan) Plate 4 
Channel Darter  Subgenus Cottogaster 
Description. A small and delicate Percina seldom exceeding 
60 mm SL and usually less than 50 mm SL. It is similar to the 
majority of forms in the genus in having enlarged belly scales 
in males, but differs from all others in lacking a frenum, or in 
rarely having a quite narrow one. Juveniles are weakly 
marked and may be confused in the field with johnny darters, 
Etheostoma nigrum. 
Back supports 5-9 blotches, in no case particularly dark- 
ened. Dusky cross-hatched appearance of back and upper side 
is due to darkening of most scale margins. Midlateral series of 
8-18 horizontally elongated small blotches tend to be intercon- 
nected by a faint narrow band. Lower half of body is free of 
pattern and usually pale. A small basicaudal spot may be faint 
and joined to last midlateral blotch. 
Well defined preorbital bar meets counterpart on snout. 
Additional pigment occurs on upper lip. A dorsal extension of 
bar may be found just anterior to each nostril. Suborbital bar 
may be absent in juveniles, is present as a large spot in fe- 
males, and may be quite long and narrow in males. Dashes on 
cheek replace postorbital bar. Chin usually has a patch of 
small spots, but throat and breast are virtually without pig- 
ment. 
Spiny dorsal fin is weakly pigmented in females, but has a 
broad dark band above base and a narrow marginal band in 
males. Soft dorsal fin rays are darkened at 3 or 4 points along 
their length; darkening of membranes grades from base to 
nearly clear fin margin. Pigmentation in males greatly exceeds 
that in females. Caudal fin membranes are little stippled but 
rays are darkly edged. Anal fin may be almost clear or rather 
well darkened toward base of each membrane. Second anal 
spine is particularly clear and translucent. Pelvic fins are 
widely separated, rounded, and often somewhat cupped; 
membranes are darkened basally in males but are almost clear 
in females. Pectoral fin margins are a bit darkened but fin ap- 
pears to be pale. 
Cheek is naked in most populations, weakly scaled (small 
and embedded) in a few. Opercle is scaled. Nape is scaled near 
dorsal fin but variably scaled to naked toward head. Breast is 
Distribution of Percina copelandi 
naked except for 1, rarely 2, enlarged scales between pelvic 
fins of most individuals and in some cases a scale in center of 
breast. Belly is naked anteriorly in both sexes and along mid- 
line to anus in females. In males this posterior line is occupied 
by a row of enlarged spiny scales. Lateral line consists of 43- 
61 scales, but most commonly 48-52 through most of the spe- 
cies range. Fin counts are: dorsal X-XI (IX-XII), 11-12 (10- 
14); anal 11, 7-9; pectoral 13-14 (12-15). Vertebrae number 38- 
39 (37-40). 
Breeding males lack bright coloration but may develop in- 
tense darkening of fins and body, more so than shown in 
color plate. A greenish sheen may appear on upper body and 
blue on lower side. Male genital papilla is a short tapered 
tube. Male tuberculation was not found by Collette (1965) but 
since has been reported (but not described) by Page (1974a) 
and Denoncourt (1976). Breeding females have sharper pat- 
terns than nonbreeding counterparts. Female genital papilla is 
a slender tube. 
The channel darter is variable and may constitute several 
species, or at least distinct subspecies. Cross (1967) states that 
cheeks are scaled in Kansas specimens, lateral line counts are 
55-61, and lateral blotches are low in number. Populations 
isolated in the Mobile basin are distinct, as illustrated in 
Smith-Vaniz (1968). Deacon et al. (1979) list the Pearl River 
form as an unnamed species. Ramsey et al. (1980) mention the 
Cahaba River population as being an unnamed species. 
Distribution. Principally found in the Ohio River basin, with- 
in which this species occurs sporadically. Extending into the 
Great Lakes and St. Lawrence drainage, it occurs in Michigan 
along Lake Huron and eastward along both shores of Lake 
Erie. Scattered records exist for the lower St. Lawrence as far 
as the Nicolet and St. Franqois rivers in Canada and Lake 
Champlain in the United States. Channel darters occur again 
in the Arkansas, Ouachita, and Red rivers of southeastern 
Kansas, southwestern Missouri, eastern Oklahoma, Arkan- 
sas, and northern Louisiana. Other isolated distributional seg- 
ments are found in the Pearl and Pascagoula rivers of Missis- 
sippi and Louisiana, and in the Black Warrior, Cahaba, and 
Coosa rivers in Alabama. 
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Natural History. The channel darter generally inhabits rivers 
and large creeks in areas of moderate current, usually over 
sand and gravel substrates. Such conditions are usually found 
at the lower ends of riffles or at the edges of deep channels. 
Seasonally these darters may move into the slower current of 
pools or somewhat upstream where scattered rubble affords 
spawning sites. They may be collected with all regional darters 
except those with strong preference for small streams. Traut- 
man (1957) reports that channel darters most often remain at 
depths approaching 1 m during the day but invade shallow 
water at night. Trautman (1957), Hubbs and Lagler (1947), 
and Scott and Crossman (1973) all report that the channel 
darter inhabits lakes, including Lake Erie, in the northeastern 
part of its range. 
Winn (1953) describes the reproductive behavior of chan- 
nel darters in a Michigan stream. Males occupy territories as 
small as 1 sq m downstream from stones located in moderate 
current, usually near shore. A female entering such a territory 
is courted by the male or at least is directed toward the center 
of the territory. The female burrows into clean gravel behind 
the stone and is mounted by the male with his caudal fin 
placed against hers. Winn was able to collect 4-10 eggs from 
single spawnings. The female repeats the process with various 
males until as many as 400 eggs may have been laid. This 
breeding activity occurs in July at water temperatures of 
about 20" or 21°C. Cross (1967) found Kansas specimens to 
be spent by early June, and surmised that late April and early 
May are the spawning time in that state. 
Several authors have reported chironomids and small crus- 
tacea to be the most important food items of P. copelandi. 
Turner (1921) reports mayflies as a component of the diet, 
and Cross (1967) indicates that caddisflies also were taken. 
Hoffman (1967) and Bangham and Hunter (1939) found low 
parasite infestation rates in the channel darter. 
We have never taken channel darters in large numbers ex- 
cept in the Licking River of Kentucky. The preferred habitat 
here fits that described by various other writers who have dis- 
cussed the channel darter. 
Abundance. The species is still too well distributed to be clas- 
sified as rare or endangered, but channel darters are distrib- 
uted quite sparingly over much of their range, and are quite 
rare locally. Deacon et al. (1979) list the Pearl River represen- 
tative as threatened. 
Name. Named for H.E. Copeland, who discovered the fish 
near Indianapolis, Indiana. 
Percina antesella Williams & Etnier Plate 4 
Amber Darter Subgenus Imostoma 
Description. A rather small and delicate appearing member of 
this subgenus unlikely to exceed 60 mm SL. This darter is 
easily recognized as an Zmostoma by the combination of 
nearly separate gill membranes, lack or virtual lack of a 
frenum, eyes closely set high on the head, scarcity of belly 
Distribution of Percina antesella 
scalation, elongated anal fin in males, and the presence of nu- 
merous breeding tubercles on the lower body of males. It dif- 
fers from other members of its subgenus in that the first dor- 
sal saddle lies wholly anterior to the spiny dorsal fin. 
Back is dusky and somewhat speckled, usually tan or red- 
dish brown in life. The first of 4 dorsal saddles is darkest and 
most isolated. All saddles extend downward on upper side but 
usually fail to join directly with lateral markings, which con- 
sist of irregularly shaped blotches connected along midline by 
numerous stipplings. Blotches and midlateral band tend to be 
much better defined on posterior half of body. Lower side is 
pale, blotched, and suffused with some yellow in life. Belly is 
pale and unmarked. A small midcaudal spot is usually pres- 
ent. 
Head is quite dark above eye level and basically pale be- 
low. Rarely a narrow frenum is present. Preorbital bar is not 
apparent. Posteriorly recurved suborbital bar stands out bold- 
ly against cheek. A postorbital spot is found well behind eye. 
Throat usually is darkened at junction of gill membranes. 
Breast is pale. 
Spiny dorsal fin supports weak marginal and basal bands 
produced principally by darkening in membranes. Each ray of 
soft dorsal fin has 4 or 5 darkened areas which produce a 
faintly banded appearance. Caudal and pectoral fins are sim- 
ilarly marked and appear to be vertically banded. Ventralmost 
caudal rays are bent downward in a weak keel, unlike other 
species in subgenus Zmostoma. Anal and pelvic fins are stip- 
pled but not distinctly banded. 
Cheek is unscaled and opercle scaled, at least in a dorsal 
patch. Nape is scaled posteriorly but either is naked or has 
embedded scales anteriorly. Males usually have 2 enlarged 
scales between pelvic fins and several smaller scales just ante- 
rior to them and along midline. Minute embedded scales may 
be scattered elsewhere on breast. Anterior part of belly is 
naked in both sexes, and midline remains so in females. Males 
have a row of elongated toothed scales along belly midline. 
Lateral line is complete with 51-66 scales. Fin counts are: dor- 
sal IX-XI, (13-15); anal 11, 8-10; pectoral 13-15. Vertebrae 
number 38-40. 
Golden hues on body, head, and bases of pectoral and pel- 
vic fins of breeding males have given the common name to P. 
t ral istory. he c annel darter r ll i it ri ers
and large creeks in areas oderate c rrent, s ll r
sand and gravel substrates. uc c diti s re s ll f
at the lo er ends riffles r at the edges eep c annels.
easonall these darters a ove into the slo er c rrent
pools or so e hat upstr here scattered r bble affords
spa ning sites. hey a be col ected it al regional darters
except those it strong preference for s all strea s. raut-
an (1957) reports t at channel darters ost fte re ai t
depths approaching 1 during the ay t invade shall
ater at night. raut an (1957), ubbs and agler ( ),
and Scott and ross an (1973) al r rt t at the channel
darter inhabits lakes, including ake rie, in the ortheastern
part of its range.
inn (1953) describes the reproductive behavi r of chan-
nel darters in a ichi strea . ales occ territ ries as
s all as 1 sq do nstrea fro stones located in oderate
current, usually near shore. fe ale entering such a territory
is courted by the ale or at least is directe to ard the center
of the territory. The female burro s into clean gravel be i
the stone and is ounte by the ale ith his caudal fin
placed against hers. inn as able to collect 4-10 eggs fro
single spa nings. The fe ale repeats the process ith various
ales until as any as 400 eggs ay have been laid. his
breeding activity occurs in July at ater te peratures o
about 200 or 21°C. ross (1967) found ansas speci ens to
be spent by early June, and sur ised that late pril and early
ay are the spawning ti e in that state.
Several authors have reporte chirono ids and s al crus-
tacea to be the ost i portant food ite s of . copelandi.
Turner (1921) reports ayflies as a co ponent of the diet,
and Cross (1967) indicates that caddisflies also ere taken.
Hoff an (1967) and Bangha and unter (1939) found low
parasite infestation rates in the channel darter.
e have never taken channel darters in large nu bers ex-
cept in the Licking River of Kentucky. The preferred habitat
here fits that described by various other riters ho have dis-
cussed the channel darter.
Abundance. The species is still too well distributed to be clas-
sified as rare or endangered, but channel darters are distrib-
uted quite sparingly over uch of their range, and are quite
rare locally. Deacon et al. (1979) list the Pearl River represen-
tative as threatened.
Name. Na ed for H.E. Copeland, who discovered the fish
near Indianapolis, Indiana.
Percina antesella illia s Etnier Plate 4
Amber Darter Subgenus Imosto a
Description. A rather small and delicate appearing member of
this subgenus unlikely to exceed 60 m SL. This darter is
easily recognized as an Imostoma by the combination of
nearly separate gill membranes, lack or virtual lack of a
frenum, eyes closely set high on the head, scarcity of belly
r i (Imostoma)
istribution of ercina antesella
scalation, el ngated anal fin in ales, and the r s f -
erous r i t r l s t e l er f ales. It if-
fers fro ot er e bers f its subgenus i t t t e first r-
sal saddle lies ll anterior to the spiny dorsal fin.
ac is dusky and so e hat speckled, s ll ta r red-
dish bro in life. The first of 4 dorsal saddles is arkest and
ost isolated. ll saddles e t n ard n r side t
usuall fail to j i directl ith lateral ar i s, ic con-
sist of irregularly shaped l t s connected along idline
nu erous stippli s. lotches and idlateral ba te to e
uch bett r defined on posteri r lf f . r side is
pale, blotched, and suffuse ith so e yello in life. elly is
pale and un arked. s all idca al spot is usuall res-
ent.
ead is quite dark above eye level and basicall pale e-
lo . arely a narro frenu is present. reorbital ar is n t
apparent. Posteri rl recur e suborbital bar stands ut ld-
ly against cheek. postorbital spot is found ell e i eye.
Throat usually is darkene at j ti of gill e branes.
Breast is pale.
Spiny dorsal fin supports eak argi al and basal ands
produced principally by darkening in e branes. ach ray of
soft dorsal fin has 4 or 5 darkened areas hich produce a
faintly bande appearance. audal and pectoral fins are si -
ilarly arke and appear to be vertically banded. entral ost
caudal rays are bent do n ard in a eak keel, unlike other
species in subgenus Imostoma. nal and pelvic fins are stip-
pled but not distinctly banded.
Cheek is unsealed and opercle scaled, at least in a dorsal
patch. ape is scaled posteriorly but either is naked or has
embedded scales anteriorly. ales usuall have 2 enlarged
scales bet een pelvic fins and several s aller scales just ante-
rior to the and along idline. inute e bedded scales ay
be scattered elsewhere on breast. nterior part of belly is
naked in both sexes, and idline re ains so in fe ales. ales
have a row of elongated toothed scales along belly idline.
Lateral line is complete with 51-66 scales. Fin counts are: dor-
sal IX-XI, (13-15); anal II, 8-10; pectoral 13-15. ertebrae
nu ber 38-40.
Golden hues on body, head, and bases of pectoral and pel-
vic fins of breeding males have given the co on na e to P.
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antesella. Although not particularly bright, it is the showiest 
member of an otherwise somber group. Anal fin is greatly 
elongated. Tubercles that are small for Zmostoma develop on 
several scale rows on posterior two-thirds of belly and as far 
as anal fin origin. Small tubercles may develop on breast 
scales. Tubercles develop also on caudal keel, ventral rays of 
caudal fin, outer two-thirds of anal spines and rays, and dor- 
sal and ventral surfaces of pelvic rays and rarely of pelvic 
spine. Male genital papilla is not described. Body of females 
may be somewhat golden. Williams and Etnier (1977) report a 
gravid female which was unusual in having small tubercles on 
anal and pelvic fins. Female genital papilla is an elongated 
round tube. 
Distribution. Taken in the Mobile basin only from very re- 
stricted localities in the headwaters of the Coosa River system, 
including the Conasauga and Etowah rivers in northwestern 
Georgia and southeastern Tennessee. 
Natural History. The amber darter usually inhabits riffles 
with moderate current at depths up to 1/2 m or a little more 
over gravel and sand. Little is known beyond the description 
published by Williams and Etnier (1977). Etnier furnished us 
a relatively freshly caught female for the color plate. 
Abundance. Williams and Etnier (1977) state that the first 
specimens were taken from an Etowah River tributary in 1948 
but that additional collecting since 1966 has not produced 
more material and the species is now presumed to have been 
extirpated there by the construction of Alatoona Reservoir 
and by poor land management in the Etowah basin. Spec- 
imens have been taken at regular intervals since 1968 from the 
Conasauga River, where a stable population remains at least 
in Bradley and Polk counties, Tennessee, and for several miles 
downstream into Georgia. Since the known collecting sites are 
so restricted, Deacon et al. (1979) have listed the amber darter 
as threatened. 
Name. Antesella literally means anterior saddle, and refers to 
the unique position of the first dorsal saddle in comparison 
with other Zmostoma darters. 
Percina ouachitae (Jordan & Gilbert) Plate 5 
Saddleback Darter Subgenus Zrnostoma 
Description. A slender delicate member of Zmostoma prob- 
ably exceeding 60 mm SL in a few cases. It is placed in Zmo- 
stoma by having separate to slightly joined gill membranes, a 
quite narrow frenum (sometimes absent); eyes closely set high 
on the head, scarcity of belly scalation, an elongated anal fin 
in males, and the presence of numerous breeding tubercles. It 
is the least pigmented member of the subgenus. As with other 
Zmostoma, P. ouachitae has especially numerous small teeth 
in both jaws. 
Dorsum is basically pale, but blackened scales produce a 
cross-hatched effect. Small irregular blotches may develop. 
The first of 4 dorsal saddles lies beneath origin of spiny dorsal 
fin and is the palest member; all tend to be constricted at mid- 
line and expanded on upper side. Most individuals have sug- 
gestion of a fifth saddle at junction of body and caudal fin. 
Upper side is cross-hatched, these markings sometimes fusing 
into zigzag lines. A dark spot may be on nape just behind 
head. Side is marked with 8-10 vertically elongated blotches 
that extend well downward. There is little indication of a mid- 
lateral band. Belly lacks markings. Many individuals have a 
tiny midcaudal spot. 
Stippling between eyes actually continues downward into 
eyes. Narrow preorbital bar does not meet counterpart on 
snout. Broad, long, and somewhat diffuse suborbital bar 
crosses cheek. Postorbital bar may be complete or reduced to 
a spot behind eye. A narrow dark band may extend from eye 
backward and upward toward nape. Opercle is heavily stip- 
pled dorsally, becoming pale ventrally. There is a small dark 
patch on chin and another at junction of gill membranes. 
Breast is pale; prepectoral area is stippled. 
Spines of first dorsal fin are clear and membranes stippled 
to produce a weak marginal band and a somewhat better de- 
veloped one just above base. Rays and adjacent membranes 
of soft dorsal fin have 2 or 3 darkened areas, creating weak 
banding. Similarly, caudal fin has 2 or 3 faint wavy vertical 
bands. Anal fin is quite pale; when depressed to body it ex- 
tends almost to base of caudal fin. Short slightly cupped pel- 
vic fin may be clear to slightly stippled. Pectoral fin rays are 
marginally darkened but insufficiently to produce a distinct 
pattern. 
Cheek may support exposed scales or only a few partly 
embedded scales behind eye. Opercle is scaled and nape is 
completely scaled, but scales near head may be embedded. 
One to 3 enlarged scales lie between pelvic fins. Breast may 
otherwise be naked or supplied with only a few embedded 
scales. Anterior portion of belly is naked in both sexes, and 
remainder of ventral midline is naked in females. Several 
elongated, spiny, slightly enlarged scales occur along poste- 
rior half of ventral midline in males. Scales in humeral region 
usually stand out from body. Lateral line consists of 48-59 
(46-62) scales. Fin counts are: dorsal X-XI (IX-XII), 12-15; 
anal 11, 10-1 1 (9-12); pectoral usually 14-1 5. Vertebrae num- 
ber 38-40. 
Body may darken in breeding males but coloration does 
not appear, as shown in color plate. During peak develop- 
ment, usually in February and March, tuberculation is so 
widespread as to be exceeded only by P. evides among all 
darters. Tubercles may be present on almost all ventral body 
scales, on lower half to three-quarters of each anal ray, and 
on ventral surface of each pelvic ray and pelvic spine. Ventral 
caudal fin rays are tuberculate, as are ventral 2-5 pectoral rays 
in some cases. Additional tubercles occur on breast, infraor- 
bital and preoperculomandibular canals, cheek, opercle, 
lower jaw, and branchiostegal rays. Male genital papilla is a 
short tapered flattened tube with lateral grooves and terminal 
papillae. Breeding females are little changed in appearance ex- 
cept for increase in girth. Female genital papilla is an elon- 
gated tube. 
Distribution. Occurs in the Ouachita River basin of Arkansas 
and Louisiana and in lowland components of the White and 
t sella.
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Distribution of Percina ouachitae 
St. Francis rivers of northeastern Arkansas and southeastern 
Missouri. Pigg and Hill (1974) doubt that P. ouachitae occurs 
in Oklahoma in spite of one early record of this species. 
Across the Missisippi the species is found in western Kentucky 
as far east as the lower Green River and up the Tennessee 
River as far as north-central Alabama. It is known from west- 
ern Tennessee and certain eastern tributaries of the Missis- 
sippi from Bayou Pierre southward into Louisiana. It also 
occurs in eastern Gulf Coast streams, principally below the 
Fall Line, to the Escambia River in Alabama and Florida. It 
has long been confused with P. uranidea, an upland form of 
the Ozarks, and distribution records must be reexamined care- 
fully. 
Natural History. The saddleback darter is most commonly 
taken in small to large rivers in areas of moderate current over 
sand and gravel or gravel and rubble substrates. These condi- 
tions usually prevail toward the foot of a chute or riffle but 
also where snags and log jams create enough current to sweep 
away silt and finely divided organic material. As noted by 
Starnes (1977), P. ouachitae may achieve rather high popula- 
tion densities in undisturbed streams. The species, like its rel- 
ative P. shumardi, tolerates the murky water which character- 
izes so much of the Mississippi River lowlands. Under the 
name P. uranidea, Pflieger (1975) notes that P. ouachitae and 
P. shumardi may be taken in the same collection in southeast- 
ern Missouri but that one species invariably is common and 
the other uncommon. He suggests that the two are probably 
competitive for similar environmental resources. Channeliza- 
tion and drainage projects in much of its range may be taking 
their toll on this species. Smith and Sisk (1969) and Webb and 
Sisk (1975) found P. ouachitae in only two western Kentucky 
streams, both scheduled for extensive channelization. 
Thompson (1974) reports that P. ouachitae eats snails and 
limpets, as other Imostoma are known or suspected to do. 
There are no detailed life history studies on the species, how- 
ever. Since maximum tubercle development occurs during 
February in specimens from the Pearl River, Collette (1965) 
surmises that this species (discussed under the name P. 
uranidea) is a late winter spawner. We have collected tuber- 
Percina (Imostoma) 5 1 
culate but spent males from Bayou Pierre in mid-March, 
which is in keeping with Collette's view. 
Abundance. Though range shrinkages and deletions seem to 
have occured, P. ouachitae remains abundant enough at many 
sites to be considered safe from human threat. 
Name. The trivial name is taken from the Ouachita River, the 
type material having been collected from its tributary, the 
Saline River, at Benton, Arkansas. 
Percina shumardi (Girard) Plate 5 
River Darter Subgenus Imostoma 
Description. A robust and large member of the subgenus Imo- 
stoma, 67.5 mm SL in our largest specimen but probably ex- 
ceeding 70 mm SL in some individuals. It fits in Imostoma by 
virtue of having separate gill membranes, a narrow frenum, 
eyes closely set high on the head, scarcity of belly scalation, an 
elongated anal fin in males, and numerous breeding tubercles. 
It differs from its congeners in the number of dorsal saddles. 
There is a large pad of teeth in the upper jaw and several rows 
of small teeth in the lower jaw. Gill membranes are slightly 
connected to separate, even overlapping anteriorly in some 
cases. 
Dorsum appears mottled. Additional cross-hatching in 
most cases creates a dusky appearance on most of body. 
There may be 5-9 rather indistinct saddles or a dorsal pattern 
without saddles. If dorsal saddles are present, only posterior 
ones appear sharply defined. Eight to 11 is normal number of 
vertically elongated lateral blotches, but there may be as many 
as 15. Posterior blotches are more rounded and tend to be 
partly fused. Small caudal spot may be partly joined with last 
lateral blotch. 
Dense concentrations of melanophores are found in top of 
eye and often ventrally, as well. A narrow preorbital bar may 
join counterpart on snout. Suborbital bar is long and poste- 
riorly directed at tip. Postorbital spot may continue across 
cheek and opercle as a bar. One or 2 faint diagonal lines may 
occur on cheek. Gill membranes and prepectoral area are 
lightly stippled; breast usually is pale. 
Spines of first dorsal fin are clear and membranes stippled 
to produce a narrow faint marginal band, a submarginal clear 
band, and successively darker appearance basally; fin is dark- 
est at base of first membrane and last 2 or 3 membranes. Soft 
dorsal rays are clear except for possible darkening near fin 
base; membranes are most heavily stippled basally and pro- 
duce weak banding, if any. Pigment in caudal rays produces 3 
or 4 faint wavy vertical bands. Both rays and membranes of 
elongated anal fin are virtually without pigment, as is pelvic 
fin. Pectoral fin appears virtually clear, though rays are 
slightly darkened basally. 
Cheek scales are exposed or partially embedded. Opercle is 
well scaled; nape is scaled posteriorly but naked to various de- 
grees near head. Breast varies from naked to partly scaled. 
Anterior portion of belly is naked in both sexes, and entire 
ventral midline is scaleless in females. A row of elongated and 
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52 AMERICAN DARTERS 
Distribution of Percina shumardi 
somewhat enlarged belly scales is present in most males, 
though some either lose or do not produce such scales. Lateral 
line contains 52-58 (46-62) scales. Fin counts are: dorsal IX- 
XI, 12-16; anal 11, 10-12; pectoral 13-15. Vertebrae number 
38-40. 
Dorsal and lateral markings in breeding males become bet- 
ter defined than in nonbreeding individuals, but bright colora- 
tion is absent. Anal fin is much elongated, reaching almost to 
base of caudal fin when pressed against body. Breeding tuber- 
cles may occur on distal portion of anal rays 3 and 4, on the 5 
(sometimes more) ventral rays of caudal fin, and less com- 
monly on ventral belly scales or along infraorbital and pre- 
operculomandibular canals. Genital papilla is a short tapered 
tube. Breeding females are less darkened and have less expan- 
sive anal fins. Female genital papilla is an elongated tube. 
Distribution. Present in the lower Mississippi River and quite 
common in the upper Mississippi. The species probably once 
occurred frequently in the preimpounded Ohio River, as well. 
It apparently does not invade the Missouri River basin. It oc- 
curs northward into the Hudson Bay drainage of central Man- 
itoba as far as Lake Sipiwesk, thence east into western por- 
tions of Ontario. It is spottily distributed in the Ohio River 
basin, mostly in the lower, somewhat turbid reaches of major 
tributaries as far east as western Pennsylvania. Populations 
are known from fairly far up the Tennessee River system, for 
example, the lower Little Tennessee River. From the lower 
Mississippi River basin, river darters have penetrated west- 
ward into the lower White River, the Arkansas River basin of 
northeastern Oklahoma and southeastern Kansas, and the 
Ouachita-Red basins in Arkansas and Louisiana. Along the 
Gulf Coast, it is found eastward to the Mobile basin in Ala- 
bama and westward to the lower Guadalupe River in Texas. 
size. It is the most common darter in the Mississippi River 
channel. Substrate usually consists of gravel, rubble, or par- 
tially exposed bedrock. Only young specimens can be expected 
to enter water shallower than 1/2 m, and 1 m or more is best 
for capture of adults. Pflieger (1975) and Trautman (1957) 
stress the fact that the river darter does well in waters which 
are too turbid for most darter species. Because of its current 
and depth preference and its tolerance to murkiness, it is most 
often taken in conjunction with other species of Percina and 
seldom with Etheostoma or Ammocrypta. P. caprodes, P. 
phoxocephala, and P. sciera are frequent associates, but P. 
copelandi, P. evides, P. maculata, P. ouachitae, and others 
may also be taken with it. 
Thomas (1970) found that P. shumardi remains the most 
common darter in the lower Kaskaskia River but no longer en- 
ters the middle portion of the stream, as it was known to early 
in this century. He found that most growth is achieved in the 
first year of life and that 2 or 2 1/2 years is the normal life- 
span, although they can live 3 years, perhaps even 4. Breeding 
behavior has not been described, even in fragmentary fashion, 
but the time of breeding has been mentioned by several au- 
thors. Scott and Crossman (1973) suggest that river darters 
may spawn as late as June or July in Manitoba and adjacent 
Ontario. Cross (1967) found them apparently in spawning 
condition on April 10 in Kansas. Starnes (1977) believes P. 
shumardi spawns almost as early as its relative P. tanasi in the 
Little Tennessee; this suggests that February and March are 
prime spawning months, at least toward the southern part of 
this darter's range. Spawning at depths of 1/2 m or a little 
more in areas with strong current, scattered rubble, and asso- 
ciated clean gravel would seem to be typical. Migration of 
adults has been suggested by Trautman (1957), who collected 
Ohio specimens during spring in flooded fields adjacent to the 
Scioto River. 
In the Kaskaskia River, Thomas (1970) foundP. shumardi 
to eat primarily midge and caddisfly larvae. Starnes (1977) in- 
dicates that, like other Zmostoma, it probably subsists on a 
diet heavy in snails where these are present. 
While the river darter has not adapted to a diversity of 
habitats, staying closely confined to major streams and lakes 
at the northern extreme of its range, it nonetheless spans enor- 
mous climatic differences from Canada to the Gulf Coast. It 
would be extremely interesting to have additional information 
on its life history and breeding behavior. 
Abundance. The species has fared better than virtually all 
other darters of the big rivers, probably because of its toler- 
ance to turbidity. It is a species seldom obtained in large num- 
bers, however, and may now be rare or absent in some parts 
of its range where formerly common. 
Name. The trivial name was given in honor of the discoverer, 
George C. Shumard, surgeon and naturalist of the U.S. Pacif- 
ic Railroad Survey. 
Natural History. The river darter typically inhabits the 
deeper, lower ends of riffles in streams of moderate to great 
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somewhat enlarged bel y scales is present in most males,
though some either lose or do not produce such scales. Lateral
line contains 52-58 (46-62) scales. Fin counts are: dorsal lX-
XI, 12-16; anal II, 10-12; pectoral 13-15. Vertebrae nu ber
38-40.
Dorsal and lateral markings in breeding males beco e bet-
ter defined than in nonbreeding individuals, but bright colora-
tion is absent. Anal fin is much elongated, reaching al ost to
base of caudal fin when pressed against body. Breeding tuber-
cles may occur on distal portion of anal rays 3 and 4, on the 5
(sometimes more) ventral rays of caudal fin, and les com-
monly on ventral bel y scales or along infraorbital and pre-
operculo andib l r canals. Genital papil a is a short tapered
tube. Breeding females are les darkened and have les expan-
sive anal fins. Female genital papil a is an elongated tube.
Distribution. Present in the lower is is ippi River and quite
common in the upper is is ippi. The species probably once
occur ed frequently in the prei pounded Ohio River, as el .
It apparently does not invade the issouri River basin. It oc-
curs northward into the Hudson Bay drainage of central an-
itoba as far as Lake Sipiwesk, thence east into estern por-
tions of Ontario. It is spot ily distributed in the hio iver
basin, ostly in the lo er, so e hat turbid reaches of aj r
tributaries as far east as estern Pennsylvania. Populations
are kno n fro fairly far up the Tennessee iver syste , for
exa ple, the lo er Lit le Tennessee iver. Fro the lo er
ississippi River basin, river darters have penetrate est-
ard into the lo er hite iver, the rkansas iver basin
northeast r klaho a and sout east r ansas, and the
uachita- ed basi s in rkansas and ouisiana. long the
ulf Coast, it is found east ard to the obile basi in la-
ba a and est ar to the lo er uadalupe iver in exas.
atural istory. he river darter typically inha its the
deeper, lo er ends of riffles in strea s oderate to reat
size. It is the most common darter in the Mis is ippi River
chan el. Substrate usually consists of gravel, rubble, or par-
tial y exposed bedrock. Only young specimens can be expected
to enter water shal ower than 1/2 m, and 1 m or more is best
for capture of adults. Pflieger (1975) and Trautman (1957)
stres the fact that the river darter does well in waters which
are too turbid for most darter species. Because of its cur ent
and depth preference and its tolerance to murkines , it is most
often taken in conjunction with other species of Percina and
seldom with Etheostoma or Ammocrypta. P. caprodes, P.
phoxocephala, and P. sciera are frequent as ociates, but P.
copelandi, P. evides, P. maculata, P. ouachitae, and others
may also be taken with it.
Thomas (1970) found that P. shumardi remains the most
common darter in the lower Kaskaskia River but no longer en-
ters the middle portion of the stream, as it was kno n to early
in this century. He found that most growth is achieved in the
first year of life and that 2 or 2 1/2 years is the normal life-
span, although they can live 3 years, perhaps even 4. Breeding
behavior has not been described, even in fragmentary fashion,
but the time of breeding has been entioned by several au-
thors. Scot and Cross an (1973) suggest that river darters
may spawn as late as June or July in anitoba and adjacent
Ontario. Cros (1967) found the apparently in spawning
condition on April 10 in Kansas. Starnes (1977) believes P.
shumardi spawns almost as early as its relative P. tanasi in the
Lit le Tennes ee; this suggests that February and arch are
pri e spawning onths, at least to ard the southern part of
this darter' range. Spawning at depths of 1/2 or a lit le
ore in areas with strong current, scat ered rubble, and asso-
ciated clean gravel ould seem to be typical. igratio of
adults has been suggested by Traut a (1957), ho col ected
Ohio specimens during spring in flooded fields adjacent to the
Scioto River.
In the askaskia River, Tho as (1970) foundP. shumardi
to eat pri arily idge and caddisfly larvae. Starnes (1977) in-
dicates that, like other Imostoma, it probably subsists on a
diet heavy in snails here these are prese t.
hile the river darter has not adapted to a diversit
habitats, staying closely confined to ajor strea s and lakes
at the northern extre e of its range, it nonetheless spans enor-
ous cli atic differences fro anada to the ul oast. It
ould be extre ely interesting to have additional inf r ati
on its life history and bree i e a i r.
undance. he species has fared bett r t a irt ally ll
other darters of the ig rivers, pr l its t ler-
ance to turbidity. It is a species seldo obtai in large nu -
bers, ho ever, and ay no be rare or abse t in so e arts
of its range here for erly co on.
rne. The trivial na e as i en in r t e iscoverer
eorge . hu ard, s r e d t t e . . if:
ic ailr rvey.
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Percina tanasi Etnier Plate 5 
Snail Darter Subgenus Zmostoma 
Description. A large member of its subgenus reaching about 
75 mm SL. Typical subgeneric characteristics include eyes 
closely set high on the head, belly largely naked, 4 dorsal sad- 
dles, bright breeding colors absent, and the anal fin of breed- 
ing males extremely elongated. Prominent saddles plus robust 
appearance distinguish P. tanasi from other Imostoma except 
P. uranidea, from which it differs in few respects other than 
having shorter, more rounded pectoral fins and usually 1 ad- 
ditional anal ray (12 versus 11). 
Back is crossed by 4 dark saddles extending to about lat- 
eral line. Blotchiness along lateral line tends to  form a midlat- 
eral band that becomes prominent only posterior to third sad- 
dle. Mottled continuations of saddles usually continue onto 
lower side. Belly is pale except for dark spots near anus, but 
ventral areas posterior to belly may be stippled. 
Upper surface of head is uniformly dark while cheek and 
opercle are mottled. Suborbital bar is fairly broad and poorly 
defined; preorbital and postorbital bars are indistinct or ab- 
sent. A narrow frenum may be present and numerous small 
teeth are noticeable. Gill membranes are separate to slightly 
joined. Ventral surface of head is pale but may be lightly stip- 
pled. Breast apparently becomes more stippled with age. 
Spines of first dorsal fin are clear except near tips and 
again at midpoints. Additional stippling in membranes pro- 
duces a weak marginal band as well as a darkened zone along 
base. Soft dorsal fin rays have 4 or 5 dark zones which may 
produce a weakly banded effect against clear membranes. 
Pigment in pelvic, anal, and caudal fins is alternately light 
and dark, but only caudal fin appears to be distinctly banded. 
Cheek bears scales, usually embedded. Exposed scales are 
found on opercle and nape. Breast and prepectoral area vary 
from naked to scaled, apparently becoming more squamous 
with age. One or more scales lie between pelvic fins. Belly is 
naked in females, and is mostly so in males except for slightly 
enlarged midventral scales posteriorly. Lateral line contains 
48-57 scales, 1 or 2 of which extend onto caudal fin. Fin 
counts are: dorsal X-XI (IX-XII), 14-16 (13-17); anal 11, 11-12 
(10-13); pectoral 13-15. Vertebrae usually number 40 (39-41). 
Mature males are recognized by much elongated anal fin 
and are unusual in normally being less heavily pigmented than 
females. Male tuberculation is found on lower surfaces of in- 
ner 4 pelvic rays and on breast scales of some individuals. 
Tubercles also occur on anal fin rays and on several ventral 
caudal fin rays. Genital papilla of males is a small flattened 
flap with longitudinal creases; that of females is not de- 
scribed. Females may have more subtle hues than males, an 
unusual condition among darters. 
Distribution. When originally described by Etnier (1976), the 
snail darter was known only from the lower 25 km of the Lit- 
tle Tennessee River and the Tennessee River channel for per- 
haps another 16 km. Persistence of this population is not like- 
ly due to the construction of Tellico Dam. But additional pop- 
ulations have been discovered by Etnier or personnel of the 
Distribution of Percina tanasi 
Tennessee Valley Authority in Chickamauga Creek, Se- 
quatchie River, and Sewee River (Norman, 1981). More pop- 
ulations may yet be discovered. In 1976 TVA biologists trans- 
ferred over 200 snail darters to the Hiwassee River, where the 
species seems to be permanently established. We surmise that 
the original range of this species included most of the upper 
Tennessee River and adjacent parts of its major tributaries. 
Natural History. We have never taken a specimen of the snail 
darter and base our information on the studies of Etnier 
(1976) and Starnes (1977). It occurs in rather deep water over 
sand and gravel shoals to depths of over 1 m. Percina cap- 
rodes, P. evides, P. shumardi, Etheostoma blennioides, E. 
rufilineatum, and E. simoterum are present at the type local- 
ity of the snail darter, but most are found in shallower areas. 
Starnes (1977) has studied P. tanasi under TVA sponsor- 
ship. The species feeds actively in spring and winter, with 
snails constituting over half its food intake and caddisflies 
contributing additional volume. Population densities are low, 
ranging from 6 to 10 individuals per 100 sq m of shoal hab- 
itat. The dorsal saddles make the species hard to see and it 
often lies partly buried in sand, either to avoid possible pred- 
ators or to conserve energy. Snail darters are early breeders, 
spawning from early February through March at temper- 
atures of 12-13°C. Females produce about 600 eggs and 
spawn with several males over a period of 2 weeks. Larvae 
drift several kilometers downstream, and juveniles apparently 
migrate upstream during spring; they reach approximately 55 
mm SL by autumn. Breeding occurs the following February 
or March, and usually these darters do not live much beyond 2 
years. Drifting larval snail darters and migrating juveniles 
may be subject to considerable predation, but only the banded 
sculpin, Cottus carolinae, poses much threat to adults over 
riffles. Starnes includes much valuable additional informa- 
tion in his study. 
The snail darter has been the subject of great controversy 
during the opposition to construction of Tellico Dam 
mounted by conservationists and others. Its status as an en- 
dangered species was used to oppose completion of the dam 
and many Americans became familiar with this darter 
through the news media. 
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54 AMERICAN DARTERS 
Abundance. The snail darter is recognized as an endangered 
species by Deacon et al. (1979). Little suitable habitat remains 
in the upper Tennessee River basin due to extensive impound- 
ment of streams, and its future looks precarious at best. 
Name. Tanasi was an important Cherokee settlement on the 
Little Tennessee River. Corruption of that word gave rise to 
our name for the river and the state of Tennessee. 
Percina uranidea (Jordan & Gilbert) Plate 5 
Stargazing Darter Subgenus Imostoma 
Description. A large member of its subgenus reaching about 
65 mm SL. It is recognizable as an Imostoma by the presence 
of 4 dorsal saddles, eyes closely set high on the head, belly 
largely naked, absence of bright breeding colors, and a greatly 
elongated anal fin in breeding males. Its robust body and ob- 
vious saddles combine to distinguish it from other members of 
Zmostoma except for P. tanasi, which has shorter, rounder 
pectoral fins and usually 1 more anal fin ray (12 versus 11). 
Back is crossed by 4 dark saddles that extend downward to 
a series of 10 or 11 poorly defined lateral blotches. Lower side 
and ventral surface of caudal peduncle are flecked with small 
spots. Belly lacks markings. Head is heavily darkened be- 
tween eyes, and pigment actually enters upper third of each 
eye. Cheek is stippled. Upper part of opercle is dark, and 
lower portion is pale but stippled. Short preorbital bar ex- 
tends somewhat downward to corner of mouth. A weak 
frenum may be present; many small teeth are evident. Subor- 
bital bar is fairly dark, long, and recurved posteriorly. A very 
short postorbital bar extends diagonally downward from eye. 
Chin, throat, and prepectoral area are lightly stippled. Breast 
lacks markings. 
First dorsal fin spines are darkened at tips and contribute 
to a faint marginal band formed by stippling in membranes; 
membranes are also stippled to produce a second weak band 
near fin base. Membranes of soft dorsal fin are pale, and rays 
are alternately light and dark; 3-5 horizontal bands may be 
discernible. Caudal fin has 5-7 wavy vertical bands. Anal and 
pelvic fins are pale, usually devoid of pigmentation. Wavy 
vertical bands develop weakly in pectoral fin. 
Cheek scales may be partly embedded; opercle and nape 
are well scaled. A few small scales may lie along midline of 
breast, and 1 or 2 greatly enlarged scales lie between pelvic 
fins. Belly is mostly naked in both sexes but supports a single 
midventral row of scales in males. Several scales in humeral 
region stick out from body. Lateral line contains 48-56 scales. 
Fin counts are: dorsal X-XI, 13-15; anal 11, 10-1 1; pectoral 
13-15. Vertebral counts need to be made for this species. 
Breeding males do not become colorful but develop a 
greatly elongated anal fin. Tuberculation needs description 
but resembles that of P. tanasi. Male genital papilla is a short 
flattened tube, somewhat expanded and rounded at tip and 
longitudinally grooved. We have not seen breeding females. 
P. uranidea and P. ouachitae have been confused in the lit- 
erature and erroneously regarded as the same species. Both 
Distribution of Percina uranidea 
occur in the Saline River in Arkansas and are seen to be quite 
different, the latter being far more delicate in appearance. 
Distribution. Narrowly restricted to upland streams of the 
Ouachita River in Arkansas and Louisiana, eastern compo- 
nents of the White River of Arkansas and Missouri, and the 
St. Francis River of the same states. Old records from the 
lower Wabash apparently are valid, though P. uranidea prob- 
ably is no longer found east of the Mississippi River. 
Natural History. Little is known or reported on the stargazing 
darter. It occurs in large upland streams and strongly flowing 
riffles, and may be associated with aquatic vegetation. 
Thompson (1974) reports its diet to consist mainly of snails 
and limpets, which is similar to the food selection of P. tanasi. 
Indeed, the 2 forms seem virtually to be counterparts isolated 
east and west of the Mississippi Embayment. The range of P. 
uranidea differs in having been far less altered by construction 
of reservoirs. 
Abundance. Although records of P. uranidea are few and 
scattered, it has received no recognition of rarity. Major 
changes in the watersheds where it now lives may initiate rapid 
deterioration of the situation, however. The species warrants 
careful monitoring. 
Name. Uranidea means sky-looking and refers to placement 
of the eyes high on the head. 
Percina burtoni Fowler Plate 5 
Blotchside Logperch Subgenus Percina 
Description. A large darter probably exceeding 120 mm SL 
but ordinarily less than 100 mm SL. The elongated snout, ex- 
tending well beyond the upper jaw, marks it as a member of 
subgenus Percina. A series of oval midlateral blotches distin- 
guish it from other species of the subgenus, all of which are 
vertically banded to some degree. 
Back is crossed by 17 or more bands, most quite narrow. 
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Distribution of Percina burtoni 
One just anterior to spiny dorsal fin, another between dorsal 
fins, and a third just behind soft dorsal fin are more prom- 
inent and appear to be true saddles. Seven to 9 large lateral 
blotches are joined by a midlateral band. Lower side and belly 
are pale. 
Membranes of spiny dorsal fin are clear; weak pigmenta- 
tion in spines sometimes makes them stand out, particularly 
near base. Soft dorsal fin has 1 or 2 horizontal bands near 
base and indefinite spots toward margin. Three or 4 vertical 
bands occur in caudal fin. Except in breeding individuals, re- 
maining fins are nearly devoid of markings. 
Preorbital bar appears as a dusky band. Postorbital bar is 
absent from cheek, but opercle is crossed by a broad diffuse 
band. Suborbital bar varies from faint to fairly obvious. 
Chin, throat, and breast are pale. 
Long considered a subspecies of P. caprodes, the blotch- 
side logperch remains poorly known. Until a good series of 
specimens can be examined we presume that scalation, fin 
counts, and vertebral counts are close to those of P. caprodes. 
Breeding males of P. burtoni are easily the most colorful 
members of subgenus Percina, as shown by color plate. Fe- 
males do not attain bright coloration. 
Distribution. Can be obtained regularly at two sites in the up- 
per Tennessee River basin-Little River in Tennessee and 
Copper Creek in Virginia. Older records exist from elsewhere 
in the upper Tennessee basin and from the Little South Fork 
of the Cumberland River. The latter record may be in error. 
Natural History. The blotchside logperch inhabits large creeks 
and upland rivers with strong currents. We caught the species 
over clean gravel in the lower portion of a strong riffle in Cop- 
per Creek at a depth of 1/2 m. Protection of the remaining 
good habitat occupied by this darter is imperative to its sur- 
vival. Additional knowledge of its environmental require- 
ments would also be valuable in assuring survival. 
Abundance. One of the rarest and least known of all darters, 
P. burtoni is listed by Deacon et al. (1979) as being of special 
concern. 
Name. This darter is named in honor of its first collector, 
E.M. Burton. 
Percina (Percina) 5 5 
Percina caprodes (Rafinesque) Plate 5 
Logperch Subgenus Percina 
Description. A large darter often exceeding 100 mm SL and 
reaching at least 135 mm SL. The conical snout marks it as a 
member of subgenus Percina. It lacks the lateral blotches of 
P. burtoni, the intense suborbital bar of P. rex, and has a 
larger head than P. macrolepida. 
Back is usually crossed by 16-22 narrow bands, at least 3 
of which are dark and resemble dorsal saddles; they are on 
nape, between dorsal fins, and just behind soft dorsal fin. 
Bands continue down side in a general arrangement of short 
thin lines alternating with long thicker ones. Longer bands ex- 
tend below lateral line and may end in somewhat darkened 
and expanded spots. Midlateral band is variably developed in 
different populations. Basicaudal spot is a bit larger and less 
intense than in other members of subgenus Percina. 
Preorbital and suborbital bars are absent, or present as 
faint dusky bands. Posterior margin of eye is dark, as is upper 
part of opercle, but no true postorbital bar is present. Chin, 
throat, and breast are pale. 
A submarginal pale zone lies beneath stippled margin of 
spiny dorsal fin. Fin membranes are variably pigmented but 
generally darkest at base. Dorsal spines are alternately light 
and dark but do not contrast enough to produce, distinct 
bands. Soft dorsal fin rays are alternately light and dark, pro- 
ducing several bands that contrast with lightly stippled to pale 
membranes. Caudal fins are similarly pigmented to produce 3 
or 4 wavy vertical bands. Little pigmentation develops in anal 
and pelvic fins, except basally in mature males. Pectoral fin 
varies from faintly banded to clear. 
Cheek and opercle are scaled, though to a quite variable 
extent in different populations. Scalation of nape is one of the 
traits used in recognition of subspecies. Subspecies carbonaria 
and fulvitaenia have fully scaled napes. Anterior nape scales 
of subspecies caprodes usually are small and embedded, while 
nape of subspecies semifasciata is naked or has only a few em- 
bedded scales. Breast is naked in nominate subspecies except 
for 1 or more enlarged scales between pelvic fins. Scales on 
breast typify undescribed forms from eastern Gulf drainages. 
Midline of belly is naked in females, and covered by a row of 
enlarged scales in males, a few of which may be absent just be- 
hind pelvic fins. Lateral line is complete, with 71-92 (67-95) 
scales. Subspecies semifasciata usually has 70-80 scales in se- 
ries; subspecies caprodes and fulvitaenia usually have 80-90; 
and subspecies carbonaria has 80-94. Fin counts are: dorsal 
XIV-XV (XII-XVII) 14-17; anal 11, 10-11 (8-13); pectoral 13- 
15. Scott and Crossman (1973) list 40-42 as vertebral count 
for subspecies semifasciata; Stevenson (1971) indicates 42 for 
subspecies carbonaria; and Bailey and Gosline (1955) indicate 
44-46 for subspecies caprodes. 
Coloration of mature males is similar to that shown in 
color plate. Scott and Crossman (1973) state that specimens of 
subspecies semifasciata may be grayish green when taken 
from deep water. Breeding males of subspecies carbonaria 
and fulvitaenia, and of certain populations from eastern Gulf 
Coast drainages develop a yellow submarginal band in spiny 
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Distribution of Percina caprodes 
dorsal fin. Breeding tubercles are not easily seen and are ab- 
sent from many mature males; they may occur on enlarged 
belly scales and on adjacent scale rows of belly, as well as ad- 
jacent to anal fin insertion and posteriorly along ventral cau- 
dal peduncle. In subspecies caprodes genital papilla is a short 
flattened tube, knobbed at tip. Tuberculation and genital pap- 
illae are possible variables among subspecies. 
Thompson (1978) recommended that carbonaria be recog- 
nized as a full species. Morris and Page (198 1) do so in a paper 
also describing subspecies fulvitaenia. But carbonaria over- 
laps P. caprodes in virtually every regard other than presence 
of a yellow dorsal stripe, which also occurs in subspecies ful- 
vitaenia. There is an apparent range gap between carbonaria 
and other logperch populations, but additional evidence 
seems warranted to erect it now as a full species. Thompson 
(1978) notes 4 variants of the logperch, perhaps independent 
species, in southeastern United States. Additional informa- 
tion is needed to clarify this taxonomic problem. 
Distribution. Easily the most widely distributed of all darters. 
The nominate subspecies occupies the Ohio River basin and 
much of the upper St. Lawrence basin. It is native or intro- 
duced in some Atlantic drainages from the Potomac to the 
Hudson. Subspecies semifasciata is the northern form, ex- 
tending from Iowa and Illinois northward to the Churchill 
River, James Bay, and St. Lawrence basin in Canada. Subspe- 
cies fulvitaenia occurs in the Ozark region and eastern Kan- 
sas, while the nominate subspecies reappears in southern 
Oklahoma, southern Arkansas, and northern Louisiana. Sub- 
species carbonaria may be absent from the Sabine and Trinity 
drainages of Texas and thus be isolated in the Brazos, Colora- 
do, and Guadalupe systems within that state. 
Bailey and Allum (1962) discuss stream capture and the 
occurrence of the logperch in South Dakota. Intergradation is 
clearly discussed in Morris and Page (1981). The logperch 
may have been introduced by now into many parts of the 
United States in which it did not originally occur. 
Natural History. The logperch exploits a variety of habitats. 
In Canada it may be found in large rivers and along sandy 
beaches of lakes, as well as at considerable depths in some 
lakes. It is fairly common in some reservoirs and is unusual 
among darters in this regard. The species is not found in small 
streams which lack chutes and strong riffles. Darter associates 
potentially include more species than those of any other 
darter. 
Thomas (1970) reports on several aspects of life history 
and behavior. Reighard (1913) and Winn (1958b) describe 
spawning behavior of subspecies semifasciata in lakes. Fe- 
males repeatedly enter an aggregation of males and burrow 
into sand with a mounted male, laying 10 to 20 eggs. Northern 
populations spawn in June, while Texas populations are win- 
ter spawners, essentially through by early March. Feeding 
studies by Turner (1921), Ewers and Boesel (1935), Dobie 
(1959), and other authors are not in strong agreement on prin- 
cipal food items. Mullan, Applegate, and Rainwater (1968) 
report on feeding habits in reservoirs on the White River. 
Keast and Webb (1966) observed logperch turning small 
stones with the snout while searching for food. Microcrusta- 
cea and aquatic insects constitute commonly cited food items 
in various studies. 
Hubbs (1961) and Cooper (1978) have conducted studies 
on the range of temperatures required for embryonic develop- 
ment. Requirements for southern and northern stocks are 
amazingly similar, perhaps accounting partly for the great 
temporal spread observed for breeding. Parasites of the log- 
perch are discussed by Hoffman (1967). Hubbs (1971) per- 
formed interspecific and intergeneric crosses with other dart- 
ers, and various natural hybrids are not uncommon. 
The logperch is known to many fishermen, especially 
those who use small flies. Ambitious logperch sometimes rise 
to the bait as might their larger relatives, the walleye and sau- 
ger. Undoubtedly many common names exist locally. We 
have heard the logperch called "jackfish," and in eastern 
Kentucky have even heard it referred to as the "prisoner 
perch" in reference to its stripes. 
Abundance. The logperch remains one of the most common 
darters. Trautman (1957) has verified its disappearance from 
many Ohio streams in response to siltation, domestic pollu- 
tion, industrial wastes, and other human activities. Drought 
in combination with feedlot pollution eliminated upper Neo- 
sho River populations (Cross and Braasch, 1968). The strong 
reinvasive abilities of the logperch in Illinois are noted by Lar- 
rimore and Smith (1963). 
Name. Caprodes, indicating a resemblance to the pig, refers 
to the peculiar snout. The logperch was the first named of all 
darters. Carbonaria means coal-like; fulvitaenia refers to the 
reddish-yellow band; semifasciata means half-banded. 
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Percina macrolepida Stevenson Plate 6 
Bigscale Logperch Subgenus Percina 
Description. A rather small logperch reaching at least 85 mm 
SL. Recognizable as a species in subgenus Percina by the dis- 
tinctive snout, it differs from its congeners by having a small- 
er head and somewhat larger body scales. The eye appears 
large relative to the small head. The species has narrower ver- 
tical bands on the body than P. caprodes carbonaria, with 
which it occurs. 
Body markings consist primarily of 20 or more narrow 
vertical bars extending downward from dorsal midline, 5-8 of 
which are darker than remainder. Half or more of bars extend 
below midlateral area; last 1 or 2 meet on ventral midline of 
caudal peduncle. Remainder of body is pale. 
Broad dark preorbital bar becomes a dull band as it meets 
counterpart on lip. Suborbital bar is faint or absent, though 
some pigment develops along margin of eye. There is merely a 
postorbital spot on cheek; opercle is dark. Chin, throat, and 
breast lack pigmentation. 
Spiny dorsal fin may be slightly darkened along outer mar- 
gin but lacks submarginal orange coloration; membranes are 
darkly stippled at base but become clear below margin. Two 
or 3 indistinct horizontal bands cross soft dorsal fin. Three to 
5 similar vertical bands cross caudal fin. In nonbreeding indi- 
viduals, anal, pelvic, and pectoral fins are clear to weakly pig- 
mented. 
Scales are well developed on cheek and opercle. Nape is 
completely scaled and a few scales extend onto head. Breast 
and prepectoral area bear some small and partly embedded 
scales. Belly in females is naked anteriorly and along midline 
to anus. Enlarged midventral scales of males may be absent 
just anterior to anus. Lateral line is complete or lacks last 1 or 
2 pores; there are 79-86 (77-90) pored scales. Fin counts are: 
dorsal XIV (XIII-XV), 14 (12-15); anal 11, 9 (7-10); pectoral 
usually 13. Vertebrae usually number 40. 
Breeding males are not brightly colored but head and body 
are tinged with green and yellow, not shown in color plate. 
Dull yellow spots appear in spiny dorsal fin, which however 
lacks a submarginal yellow band; membranes are darkened. 
Banding in soft dorsal and caudal fins is better defined. Re- 
maining fins and lower surfaces of entire body are somewhat 
dusky. Development of breeding tubercles has not been de- 
scribed. Male genital papilla is a horizontally grooved tube. 
We have not seen genital papilla of ripe females. 
Distribution. Occurs in the Red River in Texas and Oklahoma 
and then southward and westward in Gulf Coast drainages 
from the Sabine to the Rio Grande, where its limits are not 
well known. Specimens are known from the Pecos River in 
New Mexico. It is uncommon in the Edwards Plateau, where 
sympatric with P. caprodes carbonaria. Its distribution is sim- 
ilar to the southern range of Etheostoma spectabile pulchel- 
lum, and both forms may have entered the region via ancient 
north-south drainages across the southern plains states. 
Bait introductions in western America have spread P. 
macrolepida to the interior valleys of California, where it is 
Distribution of Percina macrolepida 
successful according to Moyle (1976). It would not be surpris- 
ing to discover other such transplants. 
Natural History. Bigscale logperch are most often taken in 
mainstem rivers with strong but nonturbulent currents. 
Murky waters and absence of turbulent riffles seem less of a 
deterrent than they are to Percina caprodes. In clear streams 
like those of the Edwards Plateau, P. macrolepida is absent or 
is the less common of the 2 species in cases of sympatry. The 
bigscale logperch is often found in impoundments and occa- 
sionally in small streams. Artificial crosses with other darters 
produce offspring of intermediate characteristics, but natural 
hybrids apparently are very uncommon (Stevenson, 1971). 
Bigscale logperch produce rather few, small eggs. The 
largest number reported by Stevenson was 365 eggs from a 
very large female. Laboratory-reared hybrids between this 
logperch and P. caprodes had very low fecundity, producing a 
maximum of 84 eggs in any female. Additional natural his- 
tory information is needed. 
P. macrolepida has long been confused with P. caprodes 
carbonaria, the few specimens encountered being considered 
as variants of P. caprodes. Hubbs, Kuehne, and Ball (1953) 
noted that logperch from the Guadalupe River, all then as- 
signed to P. caprodes, were variable and confusing. 
Abundance. The abundance of the bigscale logperch cannot 
be accurately determined at this time, but the species does not 
seem to warrant special concern. It and other southwestern 
fishes may be more heavily impacted by water withdrawals, 
channel modifications, and pollution than species in larger 
eastern streams, but these factors are not working preferen- 
tially against the bigscale logperch. 
Name. Macrolepida, big-scaled, refers to the larger scales of 
the lateral line in this species as compared with Percina 
caprodes carbonaria. 
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Percina rex (Jordan & Evermann) Plate 6 
Roanoke Logperch Subgenus Percina 
Description. A large robust darter reaching 124 mm SL. The 
protracted snout marks this species as a member of subgenus 
Percina, within which it is uniquely endowed with a very bold 
suborbital bar. The head appears particularly narrow. The 
eyes seem to be set very high on the head. 
Dorsum is crossed by 10-12 narrow dark saddles. From 
these there extend ventrally a like number of vertical bands 
which end below lateral line as expanded dark blotches. Addi- 
tional narrow stripes, often interrupted, lie between principal 
vertical bands. A faint midlateral stripe is present at least on 
posterior half of body. Some of side bands occasionally ex- 
tend onto otherwise pale belly and lower caudal peduncle. 
Preorbital bar is faint to absent. Posteriorly recurved sub- 
orbital bar is one of the boldest seen in any darter. Postorbital 
bar appears to be replaced by 1 or sometimes 2 narrow bars 
that extend diagonally backward and upward across cheek. 
Chin, throat, and breast are pale. 
Spiny dorsal fin is narrowly edged in black. Submarginal 
zone lacks dark pigment but is pale yellow in females and a 
brighter yellow or orange in males. Lower half of fin has clear 
spines except for darkening in first spine and considerable 
amounts of black in membranes. Darkening tends to produce 
continuous black slashes in males and interrupted diagonal 
marks in females. Dark pigment on and adjacent to rays of 
soft dorsal fin forms 2 or 3 irregular bands, much bolder in 
males than in females. Three or 4 similar bands are vertically 
set in caudal fin. Anal fin is a little darkened near base. Pelvic 
fin is clear or basally darkened in males. Expansive pectoral 
fin is striped to produce up to 5 vertical bands. 
Cheek and opercle are scaled. Nape scales are small, those 
toward head often partly embedded. Embedded scales are 
found in dorsolateral patches adjacent to nape. Breast in 
males contains a prominent series of scales down middle; such 
scales are usually present but less prominent in females. Ante- 
rior portion of belly may be naked in both sexes. Posterior 
portion of belly is naked in females but has a midventral row 
of enlarged scales in males. Lateral line is complete and usual- 
ly consists of 84-87 pored scales. Fin counts are: dorsal XIV- 
XVI, 14-16; anal 11, 9-10; pectoral 14-15. Vertebrae number 
44-46. 
Breeding males become rather bright, as indicated in color 
plate, but do not develop as much fin or body coloration as 
the related P. burtoni. Besides orange submarginal stripe of 
spiny dorsal fin, bases of other fins tend to become pale yel- 
low. Male genital papilla is a short longitudinally grooved 
tube. Small breeding tubercles may develop on belly scales ad- 
jacent to midline and on ventral scales of caudal peduncle. 
Breeding females develop a little yellow coloration in much 
the same manner as males. Genital papilla is a round tube, 
horizontally grooved, at least at tip. 
Distribution of Percina rex 
Natural History. The Roanoke logperch inhabits the larger 
creeks and rivers of the Roanoke basin, where it usually is as- 
sociated with deeper portions of riffles. It may occur in clear 
and slightly turbid streams, but probably not those which are 
silted. In our limited experience this species seems to favor 
strong currents at the foot of riffles, where the water is 40-100 
cm deep. The substrate in such areas usually is composed of 
rubble with intervening pockets of clean sand and gravel. Our 
May and early June collections did not contain gravid fe- 
males, which makes us feel that spawning probably had al- 
ready occurred. The most common darters taken with the 
Roanoke logperch were Etheostoma podostemone and P. 
roanoka, both of which favor shallower water and reduced 
current speed. E. flabellare also was rather common in grav- 
elled areas not exposed to full current. 
Robert E. Jenkins and Robert Ross supplied us informa- 
tion on collecting sites, and the latter accompanied us on a 
successful trip for P. rex in the South Fork of the Roanoke 
River. Jenkins and Freeman (1972) reported the distribution 
of this species in the downstream portion of Mason Creek, a 
Roanoke tributary. They found that adults and juveniles oc- 
curred in all available habitats, but that young were restricted 
to quiet water. Starnes (1977) states that Jenkins observed the 
Roanoke logperch to turn stones with its snout in search of 
food, much as P. caprodes does. Much remains to be known 
about this striking darter. 
Abundance. Jenkins and Freeman (1972) were disturbed by 
the scarcity of P. rex. Deacon et al. (1979) list the species as 
threatened. Its extremely limited range, and physical distur- 
bances within it, are matters of serious concern. 
Name. Rex means king. Jordan and Evermann (in Jordan, 
1889) caught at least 1 very large individual, perhaps the larg- 
est darter known at that time, near Roanoke, Virginia, and 
chose this as an appropriate epithet. 
Distribution. An endemic species confined to the montane 
and Piedmont portions of the Roanoke River system. 
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Percina macrolepida, young adult 
Percina rex, adult male 
PLATE 6 
Ammocrypta beani, preserved male 
Ammocrypta bifascia, young adult 


Etheostoma rupestre, adult male 
Etheostoma kanawhae, breeding male Etheostoma sellare, preserved adult 
Etheostoma osburni, breeding male Etheostoma swannanoa, breeding male 
PLATE 9 








Etheostoma pallididorsum, preserved male 
PLATE 18 
Etheostoma australe, preserved adult 
Etheostoma punctulatum, breeding male Etheostoma asprigene, breeding male 
Etheostoma trisella, young female Etheostoma caeruleum, breeding male 
Etheostoma collettei, breeding male Etheostoma fricksium, breeding male 
Etheostoma grahami, breeding male 
Etheostoma exile, adult male Etheostoma hopkinsi (Altamaha R.) ,  adult male 
PLATE 19 





Ammocrypta 
and Its Subgenera 
Ammocrypta is the smallest genus of darters and in many re- 
spects is the most distinctive. We refer to them collectively as 
the sand darters, though some authorities would exclude the 
crystal darter. Morphologically the genus is intermediate be- 
tween Percina and Etheostoma. It is easily separated from 
Percina because members lack the modified midventral scales 
found in males of Percina. The extreme slenderness of 
Ammocrypta clearly separates it from all members of Etheo- 
stoma except E. chlorosomum, E. davisoni, and E. vitreum, 
which are almost as slender. E. vitreum also is semitranspar- 
ent, more so than the crystal darter but less so than other sand 
darters. 
A partial generic characterization of Ammocrypta is: 
Body elongated and subcylindrical. Flesh glassy and nearly 
transparent in life, becoming white and opaque in preserva- 
tion. Eyes closely set. Gill membranes narrowly joined to sep- 
arate. One anal spine. Anal fin rays elongated. Breeding 
tubercles developed on pelvic, anal, and rarely caudal fins of 
males. Breeding colors absent, or present as delicate hues. 
To varying degrees all species of Ammocrypta are asso- 
ciated with a sand substrate in which they may bury them- 
selves, with only the eyes and top of head protruding (Linder, 
.1953). This behavior may afford protection from predators 
and, as noted by Williams (1975), it also saves swimming en- 
ergy in what ecologists agree is a food-poor habitat that af- 
fords no other escape from currents. Extensive sand deposits 
characterize those streams of low to moderate gradient that 
support sand darters. Ammocrypta are seldom found in 
creeks where suitable sand beds are likely to be quite patchy. 
The distribution of the genus reflects habitat require- 
ments. Species are concentrated in the Mississippi Embay- 
ment and the Gulf Coast to its east and west. A. asprella, A.  
clara, and A.  peNucida extend north and east of this region 
but still are found in streams of low to moderate gradient. 
The recognized subgenera are Crystallaria with 1 species, 
A. asprella, and Ammocrypta with the remaining 6 species. 
The former is more generalized in terms of size, scalation, and 
body pattern and is considered to be a monotypic genus by 
some ichthyologists. 
Distinctive traits of Crystallaria are: Frenum present. 
Most of body covered with small, rough scales. Vertebrae 
numbering 45-48. Lateral line scales numbering 83-100. Large 
size, sometimes exceeding 100 mm SL. Reproduction occurs 
during spring as with most darters. 
Special characteristics of the subgenus Ammocrypta are: 
Body variably but incompletely scaled. Lateral line with 55-81 
scales. Frenum absent (rarely present). Spiny and soft dorsal 
fins widely separated. Vertebrae numbering 38-45. Williams 
(1975) recognizes 2 species groups. The beani group (A. beani, 
A.  bifascia, and A. ctara) have an almost scaleless body, 
scaleless prepectoral area, few if any lateral blotches, usually 
40 vertebrae, pelvic fins unpigmented, and well developed 
breeding tubercles on males. The pellucida group (A. merid- 
iana, A.  pellucida, and A.  vivax) have a moderately well 
scaled body, embedded scales commonly in the prepectoral 
area, usually 42-43 vertebrae, lateral blotches variously devel- 
oped, pelvic fin membranes pigmented in males, and poorly 
developed breeding tubercles in males. Some if not all mem- 
bers of the subgenus breed during summer. 
Sand darters are difficult to collect or preserve, the result 
being a scarcity of information on their habits and perhaps 
imprecise knowledge of the range of some species. Such infor- 
mation is needed in hope of saving A. asprella and A.  pellu- 
cida. Siltation appears to be the principal cause of decreases in 
numbers or local extirpations that have already occurred, but 
other factors such as pollutants, damming, and channeliza- 
tion may be regionally important. 
The evolutionary relationships of Ammocrypta are some- 
what obscure. Translucence and extreme slenderness are 
shared with a few members of Etheostoma, notably E. chloro- 
somum and E. vitreum. Williams (1975) points out the sim- 
ilarities of Ammocrypta to the subgenus Zmostoma in Percina 
in both habit and appearance, and he favors the view that 
Ammocrypta may be derived from an Zmostoma-like ances- 
tral stock. Isozyme patterns obtained by Page and Whitt 
(1973a) from tissues of many darter species strengthen the 
view that Ammocrypta and Etheostoma are more closely re- 
lated to each other than either is to Percina. Page (1981) states 
that Ammocrypta probably diverged from early Etheostoma 
stock. 
The name Ammocrypta appropriately means sand-hidden, 
in reference to the burrowing habit of the sand darters. Crys- 
tallaria suggests the glassy appearance which characterizes A.  
asprella as well as its relatives. 
Ammocrypta asprella (Jordan) Plate 6 
Crystal Darter Subgenus Crystallaria 
Description. The largest member of its genus, reaching per- 
haps 130 mm SL. It is placed in subgenus Crystallaria apart 
from other sand darters by virtue of higher lateral line scale 
counts, more complete scalation, presence of a frenum, bold 
dorsal pattern, and much greater size. Gill membranes are 
separate to slightly joined. 
Back is crossed by 4 broad saddles, as bold as seen in any 
darter. Saddles are concave anteriorly and continue down- 
ward and forward on side to fuse with midlateral stripe, which 
usually is interrupted at several points. In young individuals 
body pattern is less developed. Lower side and belly lack pig- 
mentation. Top of head is darkened. Broad preorbital bar ex- 
tends to corner of mouth; upper lip is pigmented. Suborbital 
bar is not developed. Postorbital bar is short but may be con- 
tinuous with a broader band across opercle. Opercular spine is 
well developed. 
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Distribution of Ammocrypta asprella 
Spiny dorsal fin is nearly clear and lightly stippled along 
posterior margins of spines. Soft dorsal fin is similarly pig- 
mented. Caudal fin is virtually clear except for darkening on 
margins of ventral rays. Anal, pelvic, and pectoral rays are es- 
sentially clear. 
Cheek and opercle are scaled. Breast may bear embedded 
scales between pelvic fins or on adjacent prepectoral area. 
Nape and dorsolateral portion of head are scaled. Remainder 
of body has small exposed scales except on belly, which has 
scattered, partly embedded scales. Lateral line is complete, 
with 82-100 scales; scale counts are usually 82-85 in Mobile 
system, higher elsewhere. Fin counts are usually: dorsal XII- 
XIV, 13-15; anal I, 12-14. Vertebrae number 45-48. 
Breeding coloration does not develop but both males and 
females in life have richer tones of brown or green than are 
seen in color plate. Breeding males develop large tubercles on 
anal spine and all but last 1-3 anal rays. Tubercles appear on 
at least first 3-5 pelvic fin rays. Male genital papilla is unde- 
scribed; that in females is a tapered, somewhat flattened tube. 
Distribution. Occurs predominantly in major tributaries adja- 
cent to the mainstem Mississippi River from southern Minne- 
sota and western Wisconsin to southern Louisiana. In the Red 
River drainage it extends as far as the Little River in south- 
eastern Oklahoma. Lowland streams of eastern Arkansas and 
southeastern Missouri may have good populations. The Gas- 
conade River is the only tributary of the Missouri River with 
verified records, and these are rare. Formerly present in the 
mainstem Ohio or tributaries immediately adjacent to it as far 
upstream as Ohio and West Virginia, the crystal darter is now 
virtually absent there. The species also is found in the Mobile 
Bay basin and Perdido River from the lower Coosa westward, 
and is most common in the Tombigbee River. 
Natural History. The crystal darter lives in moderate to large 
streams, most frequently in steady current over clean sand or 
gravel. Glenn Clemmer (Mississippi State University) has told 
us that evening collecting in slackening current at the foot of 
large riffles may produce success when day collecting at  such 
sites has proved fruitless. Pflieger (1971) states that the crystal 
darter in Missouri lives in large clear streams of low to moder- 
ate gradient and may be captured in open stretches over sand 
or fine gravel. Miller and Robison (1973) have observed it to 
burrow in sand, from which it attacks small prey. 
Appearance of breeding tubercles in late autumn and win- 
ter indicates that spring is the likely breeding time. Life his- 
tory and behavioral studies are badly needed for this unusual 
darter, but dependable access to adequate numbers has un- 
doubtedly discouraged such an undertaking. 
Percina ouachitae or P. shumardi may be collected with 
A. asprella, but its habitat is not consistently characteristic of 
these Percina. 
Abundance. The crystal darter continues to lose ground in the 
battle for survival. Large streams are the repositories of silt 
and pollutants, and many have been dammed or are regularly 
dredged for navigation. Extensive areas of clean sand are be- 
coming ever less common. This species will be lucky to persist 
in a few isolated streams. It is placed in a category of special 
concern by Deacon et al. (1979). 
Name. Asprella is the diminutive of Aspro, meaning rough, in 
reference to scalation. Indirectly the name is associated with a 
small European member of the perch family, Zingel asper. 
Ammocrypta beani Jordan Plate 6 
Naked Sand Darter Subgenus Ammocrypta 
Description. A small member of the subgenus reaching 53 mm 
SL and with SL 7-9 times maximum body depth. A member of 
the beani species group, it is distinguished from A. bijascia 
and A. clara, also with greatly reduced scalation, by the pres- 
ence of a single median dark band in the spiny dorsal, soft 
dorsal, and anal fins of mature males. The posterior angle of 
the jaws extends as far back as the anterior rim of the eye. Gill 
membranes are slightly connected. 
Dorsum bears a few scattered melanophores and there is a 
midlateral band along posterior half of body. Lateral scales, 
especially posteriorly, may have dark margins. A weak mid- 
ventral line may extend from posterior end of anal fin to cau- 
dal fin base. Upper portion of opercle and sometimes cheek is 
lightly stippled; upper lip and snout are variably spotted. 
Body pigment is best seen in preserved specimens. 
Pigmentation on fins is similar in both sexes but more in- 
tense in males. A median dark band in spiny dorsal fin is 
darkest anteriorly. A similar uniform median band in soft 
dorsal fin is more diffuse. A comparable vertical band in cau- 
dal fin may be poorly developed. A median anal fin band is 
comparable to that in soft dorsal fin. Pelvic fin lacks pigmen- 
tation; pectoral fin is lightly stippled along upper rays. 
Most of body is devoid of scales. Lateral line scale row 
plus 1 row above and below extend length of body. Behind 
anal and soft dorsal fins additional rows appear, almost encir- 
cling caudal peduncle. Lateral line is bent downward near its 
terminus. There are 65-70 (57-77) scales with a slight average 
decrease from east to west across the species range. Fin counts 
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Distribution of Ammocrypta beani 
are: dorsal IX-X (VII-XII), 10-1 1 (9-13); anal I, 9 -10 (8-1 1); 
pectoral usually 13. Vertebrae usually number 40 (39-42). 
Life colors are completely described by Williams (1975). 
They consist of very delicate touches of yellow and green on 
body, blue or green highlights on head, and yellow or white 
on fins. These are almost immediately lost on preservation. 
In males breeding tubercles are found on pelvic spine and 
rays, and at peak development on anal spine and rays. 
Distribution. Occurs throughout the Mobile basin below the 
Fall Line, then westward in coastal drainages to the Missis- 
sippi River and its eastern tributaries as far north as the Black 
River in central Mississippi. An isolated population occurs in 
the Hatchie River in western Tennessee, a fact which suggests 
stream capture between it and the Tombigbee River. 
Natural History. The naked sand darter usually lives on shift- 
ing sand bottoms at depths of 1 m or less in clean streams of 
moderate to large size and occasionally in creeks. 
Gravid females may be found from early June through 
August, and contain fewer than 75 mature ova (Williams, 
1975). This is a low reproductive potential for darters, as well 
as a late breeding season. Additional behavioral and life his- 
tory data are needed. 
Darter associates are Ammocrypta vivax and A. merid- 
iana on occasion, as well as Percina nigrofasciata and P. 
ouachitae. Notropis longirostris, Ericymba buccata, and Hy- 
bopsis aestivalis are minnows often found within the habitat 
of A. beani and other sand darters along the Gulf Coast. 
Abundance. The naked sand darter is widely enough distrib- 
uted to be in little danger of extirpation. But channelization of 
coastal drainages has led to faunal decreases generally, as at 
the type locality, the Notalbany River, where we found few 
fish of any sort and no A. beani. 
Name. Named in honor of T.H. Bean, its discoverer. 
Ammocrypta (Ammocrypta) 61 
Distribution of Ammocrypta bifascia 
Ammocrypta bifascia Williams Plate 6 
Florida Sand Darter Subgenus Ammocrypta 
Description. The largest species of its subgenus, reaching 64 
mm SL and with SL 8-10 times maximum body depth. A 
member of the beani species group by virtue of greatly re- 
duced scalation, it differs from all other sand darters by hav- 
ing mature males with marginal as well as median dark bands 
in the spiny dorsal, soft dorsal, and anal fins. The posterior 
angle of the jaws extends well behind the anterior margin of 
the eye. Gill membranes are slightly connected. 
Dorsum bears a few scattered melanophores, and there is a 
midlateral band on posterior half of body. Lateral scales, es- 
pecially posteriorly, may have dark margins. Upper opercle 
often bears a dusky spot, and additional darkening occurs on 
upper cheek, tip of snout, and above angle of jaw. These 
markings are best seen in preserved specimens and are best de- 
veloped in males. 
Spiny dorsal fin, soft dorsal fin, and anal fin in males have 
both median and marginal dark bands; median band of spiny 
dorsal fin is the most pronounced. Darkening at margins of 
caudal fin rays produces weak median and marginal bands. 
Pelvic and pectoral fins are clear. Females have little of the fin 
pigmentation of males. 
Most of body is devoid of scales. Lateral line scale row 
plus at least 1 row above and below extend length of body. Be- 
hind anal and soft dorsal fins additional rows appear, almost 
encircling caudal peduncle. Lateral line is bent downward 
near its terminus. Lateral line contains 63-74 scales and is de- 
flected downward terminally. Fin counts are: dorsal IX-X 
(VII-XII), 11 (9-13); anal I, 9-10 (8-12); pectoral usually 13. 
Vertebrae number 40 (39-41). 
Williams (1975) describes life colors completely. These are 
dominated by soft hues of yellow and orange on body and 
head, with additional bluish green on head. Some fins may 
also be tinged with yellow. 
Breeding tubercles occur in males on pelvic spine and rays 
and on anal rays but seldom on anal spine. 
Distribution ofAmmocrypta beani
are: dorsal IX-X (VI -XI ), 10-1 (9-13); anal 1 9 -10 (8-11);
pectoral usual y 13. Vertebrae usual y number 40 (39-42).
Life colors are completely described by il iams (1975).
They consist of very delicate touches of yel ow and green on
body, blue or green highlights on head, and yel ow or white
on fins. These are almost immediately lost on preservation.
In males breeding tubercles are found on pelvic spine and
rays, and at peak develop ent on anal spine and rays.
Distribution. Oc urs throughout the Mobile basin below the
Fal Line, then westward in coastal drainages to the is is-
sippi River and its eastern tributaries as far north as the Black
River in central Mis is ippi. An isolated population occurs in
the Hatchie River in western Tennes e , a fact which suggests
stream capture between it and the Tombigbee River.
Natural History. The naked sand darter usual y lives on shift-
ing sand bot oms at depths of 1 m or les in clean strea s of
moderate to large size and occasional y in creeks.
Gravid females may be found from early June through
August, and contain fewer than 75 mature ova ( il iams,
1975). This is a low reproductive potential for darters, as wel
as a late breeding season. Additional behavioral and life his-
tory data are needed.
Darter as ociates are Ammocrypt vivax and A. merid-
iana on occasion, as wel as Percina nigrofasciata and P.
ouachitae. Notropis longirostris, Ericy ba buc ata, and y-
bopsis aestivalis are minnows often found within the habitat
of A. beani and other sand darters along the Gulf Coast.
Abundance. The naked sand darter is widely enough distrib-
uted to be in lit le danger of extirpation. But channelization of
coastal drainages has led to faunal decreases general y, as at
the type locality, the Notalbany River, where we found few
fish of any sort and no A. beanie
Name. Named in honor of T . . Bean, its discoverer.
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Distribution ofAmmocrypt bifascia
mocry t bifascia il iams Plate 6
Florida Sand arter Subgenus ocry t
Description. The largest species of its subgenus, reaching 64
m SL and with SL 8-10 times maxi u body depth. A
me ber of the beani species group by virtue of greatly re-
duced scalation, it dif ers from al other sand darters by hav-
ing mature males with arginal as wel as edian dark bands
in the spiny dorsal, soft dorsal, and anal fins. The posterior
angle of the ja s extends el behi the anterior argin of
the eye. Gil e branes are slightly connected.
Dorsu bears a few scat ered elanophores, and there is a
midlateral band on posterior half of body. Lateral scales, es-
pecial y posteriorly, may have dark argins. pper opercle
often bears a dusky spot, and additional darkening occurs on
upper cheek, tip of snout, and above angle of ja . These
arkings are best seen in preserved speci ens and are best de-
veloped in ales.
Spiny dorsal fin, soft dorsal fin, and anal fin in ales have
both median and arginal dark bands; edian band of spiny
dorsal fin is the ost pronounce . Darkening at argins of
caudal fin rays produces weak edian and arginal bands.
Pelvic and pectoral fins are clear. Fe ales have lit le of the fin
pig entati of ales.
ost of body is devoid of scales. ateral line scale ro
plus at least 1 ro above and belo extend length of body. Be-
hind anal and soft dorsal fins additional ro s appear, al ost
encircling caudal peduncle. Lateral line is bent do n ar
near its ter inus. Lateral line contains 63-74 scales and is de-
flected downward ter inal y. Fin counts are: dorsal I -
( II- II), 1 (9-13); anal 1 9-10 (8-12); pectoral usuall 13.
ertebrae nu ber 40 (39-41).
il ia s (1975) describes life colors co pletely. hese are
dominated by soft hues of yel ow and orange on bod and
head, ith additional bluis green on head. Some fins ay
also be tinged ith yel ow.
Breeding tubercles occur in ales on pelvic spine and rays
and on anal rays but seldo on anal spine.
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Distribution. Occurs in coastal Alabama and western Florida 
from the Perdido drainage eastward to the lower Apalach- 
icola system. It is the only sand darter within that region. Dif- 
ficulty of capture perhaps is indicated by its recent addition to 
the Apalachicola basin by Starnes and Starnes (1979b) from a 
frequently visited collecting site. Alternatively, this could rep- 
resent an introduction with bait minnows. 
Natural History. The Florida sand darter normally is found in 
moderate to strong current, at depths of from .5 to 1 m. 
Spawning occurs between late May and July, apparently sev- 
eral weeks earlier than A. beani. Egg counts do not exceed 75. 
Other behavioral and life history data are needed. 
Darter associates include Etheostoma davisoni, E. edwini, 
E. okaloosae, E. swaini, Percina nigrofasciata, and P. ca- 
prodes (perhaps a separate species). 
Abundance. Though geographically restricted, this species 
seems not threatened at present. 
Name. Bifascia refers to the double bands on median fins, 
which uniquely characterize this species. 
Ammocrypta clara Jordan & Meek Plate 6 
Western Sand Darter Subgenus Ammocrypta 
Description. A moderate sized member of its subgenus reach- 
ing 59 mm SL and with SL 6-8 times maximum body depth. A 
member of the beani species group by virtue of greatly re- 
duced scalation, it differs from A. beani and A. bifascia in the 
absence of fin banding in males and in the presence of an 
opercular spine in all specimens. Gill membranes are slightly 
joined. The posterior angle of the jaws usually does not reach 
as far as the anterior rim of the eye. 
Body pigmentation is more distinct in preserved specimens 
than in life. Twelve to 16 small blotches are rather evenlv 
spaced along dorsal midline, though some individuals develop 
only a dusky stripe. Nine to 13 horizontally elongated lateral 
blotches are connected by a stripe, which is more prominent in 
males than in females. A row of melanophores extends from 
end of anal fin to caudal fin base. Most body scales and the 
few opercular and cheek scales are edged in black. Dusky pig- 
ment on head extends onto snout, upper cheek, and upper 
opercle. 
Fin pigmentation is sparse, confined to margins of spines 
or rays, and most pronounced in soft dorsal fin. 
Lateral line scale row plus 1 row above and below extend 
length of body. Behind anal and soft dorsal fins additional 
rows appear, sometimes completely encircling caudal pedun- 
cle. Nape and back may have a few scales, usually partly em- 
bedded. Cheek and opercle vary but usually are partly scaled. 
Lateral line has 68-77 (63-84) scales and is deflected down- 
ward posteriorly. Fin counts are: dorsal XI (IX-XIII), 11 (9- 
13); anal I, 9 (8-1 1); pectoral 13-14 (12-15). Vertebrae number 
39-40 (38-42). 
Coloration in life is described by Williams (1975). Body is 
tinged with yellow dorsally, becoming colorless ventrally. 
Distribution of Ammocrypta clara 
Upper half of head is slightly yellow, and cheek and opercle 
are greenish yellow. 
Evenly spaced breeding tubercles develop on males from 
late May through July, appearing first on anal and pelvic 
spines and rays and finally on lowermost caudal fin rays. 
Distribution. Known from the Neches, Sabine, and 1oweiRed 
River drainages of Texas and Oklahoma northeastward in 
many of the tributaries entering the Mississippi River from 
the west. Its presence has not been verified for the Arkansas, 
Missouri, or Minnesota river basins. It has occasionally been 
taken in the upper Mississippi channel from St. Louis north to 
St. Anthony Falls in Minnesota, and lives in several eastern 
tributaries of the upper Mississippi. Becker (1965) found it in 
a tributary of Green Bay in the Great Lakes drainage, where it 
arrived by passage through the Fox-Wisconsin River canal or 
alternatively by local post-Pleistocene stream course changes, 
as suggested for mollusks by Goodrich and Van der Schalie 
(1939). It has been taken in upper sections of the Wabash, 
Cumberland, and Green rivers but now is apparently absent 
there. Starnes et al. (1977) have taken this species in the 
Powell River, a headwater component of the Tennessee River 
system. 
Natural History. The western sand darter usually inhabits 
large streams and is most common in slight to moderate cur- 
rent over a sandy bottom, though also known from areas of 
gravel or silt. Pflieger (1971) took it from drainage canals in 
southeast Missouri. It can be netted from waters to depths of 
1.5 m. 
Southern populations may coexist with Ammocrypta 
vivax, Percina ouachitae, and minnows such as Hybopsis aes- 
tivalis and Notropis sabinae. Starrett (1950) suggests July and 
August as the breeding months in Iowa. Southern populations 
probably breed a month earlier. More life history information 
is needed. 
Abundance. This darter remains common in certain Wiscon- 
sin localities according to George Becker, who supplied us 
with live specimens. Smith (1979) reports it as threatened in 11- 
linois. Most records for the Ohio River basin are quite old. 
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Ammocrypta (Ammocrypta) 63 
There is an apparent trend toward decreasing abundance, and 
the western sand darter may become endangered in the future. 
Name. Clara, clear, is appropriate for this species, which is 
nearly transparent in life. 
Ammocrypta meridians Williams Plate 7 
Southern Sand Darter Subgenus Ammocrypta 
Description. A moderate sized member of its subgenus reach- 
ing 58 mm SL and with SL 7-9 times maximum body depth. A 
member of the pellucida species group because of extensive 
body scalation, it is readily distinguishable from A. vivax, 
which has bolder lateral blotches and some pigmentation in 
the dorsal fins. It is narrowly distinguishable from A. peNu- 
cida, which usually has 4-7 scale rows below the lateral line se- 
ries on the caudal peduncle, versus 8-9 in A. meridiana.Gil1 
membranes are slightly connected. A narrow frenum is some- 
times present. 
Dorsum bears 10-15 small irregular blotches which may 
vary in intensity or may be split into paired spots. Scattered 
stippling may give the back a slightly dusky appearance. Eight 
to 13 small lateral blotches vary in size and intensity, posterior 
ones often being connected by a faint stripe. Body scales are 
edged in black. Top of head may have a dark median blotch. 
Preorbital bar is represented by a dark blotch adjacent to 
upper lip, which usually is darkened. A postorbital spot is rep- 
resented by a dusky area between cheek and opercle. 
All fins appear clear, though the margins of spines and 
rays are slightly pigmented. 
Cheek and opercle are scaled, nape is partially scaled, and 
prepectoral area may have a few scales. Belly is naked; rest of 
body bears small scales. Lateral line has 66-75 (63-79) scales. 
Fin counts are: dorsal IX-XI (VII-XII), 10 (9-11); anal I, 8-9 
(7-10); pectoral 14 (12-15). Vertebrae number 42 (41-43). 
Breeding tubercles in males are confined to outer 3 pelvic 
rays, but often fail to develop. Pelvic fin may darken consid- 
erably. 
Life colors are described in detail by Williams (1975). The 
body has tinges of yellow and orange, becoming fainter ven- 
trally. Pale green may occur along sides. Head and fins are 
tinged with yellow or orange. Cheek and opercle are faintly 
bluish green. 
Distribution. Restricted to the Mobile basin. This species oc- 
curs throughout the Alabama and Tombigbee rivers and in 
the Coastal Plain sections of the Warrior, Cahaba, and Talla- 
poosa drainages. It is a recently named addition to the surpris- 
ingly long list of fishes and mollusks which are endemic to the 
Mobile basin. 
Natural History. The southern sand darter occurs over clean 
sandy bottoms in moderate current at depths from .1 to  just 
over 1.5 m. Spawning probably takes place between early 
June and late July. 
In smaller streams it occurs with A. beani, and in rivers 
Distribution of Ammocrypta meridiana 
may be associated with Percina ouachitae. The minnows Eri- 
cymba buccata, Hybopsis aestivalis, and Notropis longirostris 
(or a related, unnamed form) are commonly captured with A.  
meridiana. More detailed life history information is needed. 
Abundance. With its widespread occurrence in the Mobile 
basin there is little reason to be pessimistic about this darter. 
We hope it will be monitored, however, and that environmen- 
tal excesses within its range will be minimized. 
Name. Meridiana is a modification of meridionalis, meaning 
southern. The name emphasizes the relationship of this spe- 
cies to its northern counterpart, A. pellucida. 
A mm ocrypta pellucida (Putnam) Plate 7 
Eastern Sand Darter Subgenus Ammocrypta 
Description. A small member of its subgenus reaching about 
51 mm SL and with SL usually 8-10 times maximum body 
depth. A member of the pellucida species group, it is distin- 
Buished from A. meridiana by having 4-7 scale rows below the 
lateral line series on the caudal peduncle, versus 8-9 in the lat- 
ter species. It lacks the bolder body markings and dorsal fin 
pigmentation of A.  vivax. Gill membranes are slightly joined. 
Back is marked by 11-19 blotches of various sizes, some 
often subdivided, producing a variety of patterns. Light stip- 
pling on back may produce a dusky effect. Side supports 8-13 
horizontally elongated blotches which may be connected by a 
faint band posteriorly. On upper half of body, scales may be 
darkly edged. Top of head may have a dusky blotch. Upper 
lip is dusky, and preorbital bar is obvious only adjacent to lip. 
Upper cheek and opercle may be dusky. 
All fins appear to be clear, though the margins of spines 
and rays are slightly darkened. 
Cheek and opercle vary from well to weakly scaled; nape is 
usually partially scaled. Belly is naked, and dorsal and ventral 
midlines of caudal peduncle vary from scaled to naked. Lat- 
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Distribution of Ammocryptapellucida 
era1 line contains 69-75 (65-84) scales. Fin counts are: dorsal 
IX-XI (VII-XII), 10-1 1 (8-12); anal I, 8-9 (7-1 1); pectoral 14- 
15 (12-16). Vertebrae number 43 (42-45). 
Breeding tubercles in males develop only as small protu- 
berances on ventral surface of pelvic fin base, and may be ab- 
sent in some individuals. Pelvic fins are darkened basally. 
Trautman (1957) describes coloration. In life, upper half 
of transparent body and upper half of head are faint yellow. 
Ventrally, head lacks coloration and body is without colora- 
tion or has a white or silver cast. Greenish blotches are seen 
along dorsal midline and sides. A faint yellow lateral band 
may be present. Fin membranes are clear or show a yellow 
tinge. Breeding males are more yellowish than other adults. 
Juveniles are less yellowish and more silvery than adults. 
Distribution. Ammocrypta pellucida was described before A. 
clara and A.  vivax, and these latter 2 have at various times 
been confused with it or treated as subspecies of it. Williams 
(1975) examined early collections which still exist and reeval- 
uated older citations in an attempt to clarify the patterns of 
distribution of the 3 species. A. pellucida apparently is found 
only in the Ohio and St. Lawrence river basins. In the Ohio 
system it has been reported from the mouth of the Cumber- 
land River upstream to the Allegheny and Monongahela, ex- 
cluding their upland tributaries. Likewise the Kanawha and 
Big Sandy rivers have never yielded the species except in their 
lowest reaches. The species apparently entered the Great 
Lakes system via the late Pleistocene Maumee-Wabash con- 
nection and spread to local drainages of Lake Erie and Lake 
St. Clair and to the southernmost tip of Lake Huron. It is ab- 
sent from the northeastern corner of Lake Erie but reappears 
in extreme upstate New York, Vermont, and the vicinity of 
Montreal. 
Natural History. The eastern sand darter inhabits a variety of 
waters from creeks to large rivers and has even been reported 
once from Lake Erie trawl hauls (Scott and Crossman, 1973). 
It is most often found in larger streams over clean sand and in 
moderate current, although it has been reported over sub- 
strates ranging from silt to gravel. In Kentucky streams we 
have found eastern sand darters at depths of 1/2 m or less in 
the clean sand accumulated just below and beside riffles. 
Forbes and Richardson (1920) and Turner (1921) report that 
midge larvae comprise the bulk of the diet. Spawning occurs 
in June and July in the Ohio basin and 2-3 weeks later in the 
St. Lawrence populations. Bangham and Hunter (1939) found 
several species of trematode parasites of A.  pellucida. 
Many species of darters may live in riffles adjacent to suit- 
able habitat for the eastern sand darter without being directly 
associated with it. Minnows, such as Notropis stramineus, are 
likely to occupy the same habitat. Ammocrypta clara may oc- 
cur with it in the Green River basin but neither is common in 
the region of overlap. 
Abundance. All indications are that the eastern sand darter is 
a steadily declining species. Siltation caused by a variety of 
human activities has reduced its numbers and probably erad- 
icated it from much of the range outlined above. We have seen 
a single old collection taken from Quicksand Creek (where it 
apparently no longer exists) in the upper Kentucky drainage 
which far outnumbered all the specimens we have ever caught. 
Scott and Crossman (1973) state that recent collections in 
Canada are not common and that much potential habitat has 
been industrialized. Our specimens used for photographs were 
taken from a site on the Licking River now lost to a reservoir. 
The species is listed by Deacon et al. (1979) as threatened. 
Name. Pellucida means transparent. 
Ammocrypta vivax Hay Plate 7 
Scaly Sand Darter Subgenus Ammocrypta 
Description. A moderately large member of its subgenus 
reaching 61 mm SL and with SL 7-9 times maximum body 
depth. A member of the pellucida species group, it differs 
from both A. meridians and A.  pellucida in its bolder lateral 
markings and spots in the dorsal fins. Gill membranes are sep- 
arate to slightly joined. 
Back is variously marked by 10-15 blotches which may be 
separated to form paired spots. Some of these may extend 
downward and diagonally backward to form reticulations 
with several of the 9-16 lateral blotches. The latter vary in size 
and shape but usually are vertically elongated. Most scales of 
body, cheek, and opercle are darkly edged. Head is weakly 
pigmented, there being dusky areas on and above upper lip 
and on opercle. 
Spiny dorsal fin is more intensely marked in males than in 
females and is characterized by a narrow marginal band and a 
wider submarginal band, both of which tend to be broken into 
spots on membranes. Bands occasionally merge into a single 
ill-defined broad band. In both sexes soft dorsal fin exhibits 
marginal and submarginal pigmentation which is concen- 
trated in rays and appears to form 2 bands. Caudal fin is sim- 
ilar to soft dorsal except that marginal band may be weak or 
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Distribution of Ammocrypta vivax 
absent. Anal fin bears some pigmentation along edges of rays 
and often scattered melanophores in membranes. Upper rays 
of pectoral fin are lightly pigmented. Pelvic fin in females is 
unmarked but that in males is pigmented basally on both rays 
and membranes. In small and juvenile individuals, character- 
istic dorsal fin bands may be weakly developed or absent. 
Body is well scaled except on belly, which remains naked 
near midline. Cheek and opercle are scaled; nape is partially 
scaled and prepectoral area may be weakly scaled. Lateral line 
contains 64-72 (58-79) scales. Fin counts are: dorsal X-XI1 
(VIII-XIV), 10-1 1 (9-12); anal I, 8-9 (7-10); pectoral 14-15 
(13-17). Vertebrae number 42 (41-43). 
Breeding tubercles in males appear on spines and rays of 
both pelvic and anal fins, and are best developed on ventral 
surface of pelvic fin rays. 
Williams (1975) describes colors in life. Body hues are 
Ammocrypta (Ammocrypta) 65 
dominated by yellow and orange; head is similarly colored 
and tinges of green appear on cheek and opercle. 
Distribution. Occurs in a number of rivers in the Mississippi 
Embayment and in the Coastal Plain portions of Gulf drain- 
ages as far west as the San Jacinto River in Texas and as far 
east as the streams entering Pascagoula Bay in Mississippi. It 
enters southeastern Oklahoma via both the Red and Arkansas 
rivers and occurs outside the Coastal Plain both here and at a 
few Arkansas localities. The northern limit is the St. Francis 
and Little River system of southeastern Missouri. The lower 
Tennessee, Hatchie, Yazoo, Black, and Bayou Pierre drain- 
ages are eastern tributaries of the Mississippi River which har- 
bor the species. 
Natural History. The scaly sand darter is an inhabitant of 
creeks and rivers of various size, where it most often occurs in 
moderate current over sandy substrate. In Missouri and Ar- 
kansas it has been caught in sloughs and drainage ditches, 
where silt, gravel, and hard clay bottom predominates. 
Tuberculate males examined by Williams (1975) were col- 
lected between mid-April and mid-August, which implies that 
the height of spawning is probably June and July. A compre- 
hensive life history study of this species is much needed. 
The scaly sand darter has been taken in association with 
A. clara, mostly to the west of the Mississippi River, and with 
A. beani to the east. It sometimes is captured with Etheo- 
stoma chlorosomum, E. asprigene, E. swaini, Percina oua- 
chitae, P. sciera, or P. shumardi. 
Abundance. While it is unlikely to be thriving, this species is 
not in an endangered status. But serious depletions may be oc- 
curring at the margins of the range, and its status should con- 
tinue to be monitored. 
Name. Vivax means vigorous or lively. 
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Etheostoma 
and Its Subgenera 
Etheostoma is the largest and most diverse genus of darters, 
constituting 94 species as treated here. We include some infor- 
mation on 8 probably valid unnamed snubnose darters in the 
subgenus Ulocentra because some or all will undoubtedly be 
named soon. Some additional new species can be anticipated. 
Etheostoma stigmaeum seems to be a complex with 2 or 3 
forms awaiting either description or redescription based on an 
older name in the literature. At least one relative of Etheo- 
stoma flabellare is unnamed in the Tennessee River basin, and 
the fantail darter itself may be a species complex, particularly 
on the southern Atlantic slope. Some forms considered here as 
subspecies, particularly E. whipplei artesiae and E. zonale 
lynceum, have enjoyed specific status in the past and may 
again be found to warrant such. One or more unnamed mem- 
bers of the genus may live in Mexico, an area in need of fur- 
ther study. Discovery of an additional species in subgenus 
Nothonotus is not unlikely, and the variability in E. squam- 
iceps of subgenus Catonotus needs clarification. Allowing for 
such changes and the discovery of a few more species, it is 
probable that the genus may contain 120 species maximally. 
The purely taxonomic phase of darter study is certainly near- 
ing its end, so that future research will focus more strongly on 
population dynamics, physiology, and other experimental ap- 
proaches for which the group is suited. The final taxonomic 
decisions and work on phylogeny will be greatly aided by elec- 
trophoretic studies such as those of Page and Whitt (1973a,b) 
and karyological investigations like that of Danzmann (1979). 
Some species of Etheostoma share characteristics with 
Ammocrypta, but only E. vitreum approaches both the slen- 
derness and the translucence of the latter, and no Etheostoma 
is as finely scaled. Males in Percina have either a midventral 
row of enlarged toothed scales, or absence of scales on the 
midline of the belly, or at least toothed scales between the pel- 
vic fins. Some species of Etheostoma lack scales on the ante- 
rior portion of the belly, but almost always have normal scal- 
ation posteriorly and always lack toothed scales between the 
pelvic fins. The top of the head is a little arched, not as flat as 
in Percina. Most members of Etheostoma are slightly to much 
smaller than Percina, but a few reach large size (127 mm SL in 
E. blennioides). 
Members of Etheostoma exploit a large variety of hab- 
itats, ranging from poorly oxygenated swamps to turbulent, 
well aerated streams. They often are abundant in streams 
smaller than those invaded by the other 2 darter genera. What 
seem to be secondary adaptations have carried various Etheo- 
stoma from streams into lakes, springs, and quiet pools. Nei- 
ther Percina nor Ammocrypta occupies a major habitat type 
to the total exclusion of Etheostoma. 
The diversity of habitats utilized by Etheostoma is paral- 
leled by morphological diversity within the genus. For most of 
the taxonomic history of the group a new species was as often 
as not put in a new genus, as well. The problems of finding 
consistent differences among numerous genera became vir- 
tually impossible as the discovery of new species continued. 
Without explanation, Bailey and Gosline (1955) lumped all 
darters into the presently used 3 genera and utilized available 
names to group assemblages into phylogenetically arranged 
subgenera as seemed appropriate to them. Some ichthyol- 
ogists mentioned the lack of complete subgeneric character- 
ization, but all biologists quickly adopted this convenient 
scheme, which has survived remarkably intact. We follow 
closely the subgenera of Etheostoma presented by Collette 
and Banarescu (1977) but accept the sequence of Page (1981) 
and some of the species shifts he recommends. 
Subgenus Psychromaster contains the single spring-dwell- 
ing species E. tuscumbia, which is unique in the heavy extent 
of scalation on the head and gill membranes, as well as the 
presence of 1 thick anal fin spine. 
Subgenus Litocara contains 2 species with apparent relict 
distribution patterns in the Ozark and Cumberland plateaus. 
Though formerly placed in subgenus Oligocephalus, they are 
quite unusual in having a high number of anal fin rays (9-12), 
many lateral line scales (52-82), an elongated head, and a 
body shape closer to that of Percina than those seen in any 
other members of Etheostoma. Adult males are larger than fe- 
male counterparts. 
Subgenus Allohistium also is a generalized form consisting 
of a species endemic to the Cumberland and Tennessee river 
basins. Its distinguishing traits are a sloping head, rather long 
snout, papillose lips, and an elongated soft dorsal fin, best de- 
veloped in males. 
Subgenus Etheostoma is an assemblage of 14 species char- 
acterized by a combination of features that includes: eyes set 
high on a broad head with short rounded snout, rather heavy 
lips, and usually a well developed frenum; gill membranes 
broadly joined; large rounded pectoral fins; supratemporal 
and infraorbital sensory canals complete; first anal fin spine 
thick and stiff; body coloration of males predominantly green 
and spiny dorsal fin usually having a submarginal red band; 
genital papilla of females a long rounded tube and that of 
males a short, often flattened tube. Males are larger than fe- 
males in several species. 
Three species groups within subgenus Etheostoma were 
recognized by Richards (1966). A variatum group, loosely re- 
ferred to as saddled darters, consists of E. variatum, E. kana- 
whae, E. osburni, E. euzonum, and E. tetrazonum. They have 
4-6 prominent dorsal saddles and breeding tubercles in both 
sexes. All have restricted ranges in the upper Ohio River basin 
or streams of the Ozark region. E. blennius and E. sellare 
have prominent saddles but lack breeding tubercles. Their 
ranges fall outside that of the saddled darters and they may 
best be viewed as relatives. A thalassinum group includes E. 
thalassinum, E. inscriptum, and E. swannanoa, all of which 
have saddles reduced to squarish blotches and breeding tuber- 
cles only in males. They are confined to the upper Tennessee 
River basin and Atlantic drainages immediately to the east 
and southeast. The remaining species are placed in a blenni- 
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Etheostoma 67 
oides group including E. blennioides, E. histrio, E. rupestre, 
and E. zonale. All have reduced frenum size and breeding 
tubercles few (as in E. blennioides) or absent. Reduction of 
head size and gill support rays from 6 to 5 in E. zonale make 
this species intermediate between subgenera Etheostoma and 
Ulocentra. Whereas E. rupestre is restricted to the Mobile sys- 
tem, each of the others is more widely distributed both east 
and west of the Mississippi River. 
Members of subgenus Etheostoma occur in streams vary- 
ing from large creeks to moderate sized rivers. They are most 
common in riffles of moderate strength. Some species are 
fairly common in shallow pools of slow but steady flow lack- 
ing great amounts of silt. Spawning apparently occurs in 
gravel or on aquatic plants and algae. 
Subgenus Ulocentra consists of 8 named species and about 
8 unnamed forms all of which are confined to southern trib- 
utaries of the Ohio River, eastern tributaries of the lower Mis- 
sissippi River, and eastern Gulf coast drainages. Basic charac- 
teristics are: short snout abruptly rounded or blunt and over- 
hanging a small mouth; frenum absent or sometimes present 
as a narrow bridge; cheek and nape slightly to markedly pro- 
tuberant; eye set high on head; gill membranes broadly joined 
and supported by 5 rays (6 in E. coosae); supratemporal and 
infraorbital sensory canals complete; pectoral fins long, often 
expansive; usually 8-9 small squarish dorsal saddles; usually 
8-10 lateral blotches, sometimes fused into a band; breeding 
males colorful in all but 1 unnamed form; genital papilla of 
males a small rouded tube and that of females a longer narrow 
tube; and spawning position in some species known to be ver- 
tical, with a few eggs deposited at a time. Species groups are 
not recognized. The subgenus was completely diagnosed by 
Bouchard (1977). Species tend to be quite restricted geograph- 
ically. They are common in clear riffles of moderate strength 
in streams varying from large creeks to medium sized rivers. 
Subgenus Doration consists of 2 species which superfi- 
cially resemble subgenus Boleosoma. Distinguishing charac- 
teristics are: lateral line incomplete; gill membranes narrowly 
to moderately joined; breeding males with bright blue or 
green on body and a blue marginal and red or orange submar- 
ginal band in the spiny dorsal fin; and eggs apparently laid in 
sand or gravel without specialized spawning position. Etheo- 
stoma jessiae is restricted to the Tennessee and Cumberland 
river basins, but E. stigmaeum as now recognized occurs in 
the eastern Gulf coast drainages, southern tributaries of the 
lower Ohio River, and streams in and near the Ozark uplands. 
Howell (in Lee et al., 1980) resurrects the name E. meadiae 
for a form in the upper Tennessee basin; when fully described, 
this and other variants of E. stigmaeum may increase the size 
of subgenus Doration considerably. Members are usually 
found in shallow riffles of streams varying from large creeks 
to medium sized rivers. They avoid the strongest currents and 
may occupy pools with clean substrate and steady current. 
Subgenus Boleosoma contains 5 species (Cole, 1967) and is 
characterized by: lateral line complete or nearly so; snout 
blunt to slightly pointed; frenum absent; 1 or  2 short thin flex- 
ible anal fin spines with little difference in thickness when 
both are present; usually 6 small squarish dorsal saddles; fe- 
male genital papilla rather short and bilobed and that of males 
short and conical; no breeding tubercles; breeding males 
darker on the body or with dark blue and sometimes deep 
orange on body; and spawning position, when known, in- 
verted beneath rocks or other objects. Members occupy an 
array of habitats including pools and riffles of streams rang- 
ing from very small to moderately large, slightly brackish 
water in one case, and a lake in another. Only E. nigrum oc- 
curs outside the Atlantic coastal streams, but it enters that re- 
gion. Cole (1971) considers the former to be an independent 
line within the subgenus, E. olmstedi to be another, and the 
remaining 3 species to be a line closer to E. olmstedi than to E. 
nigrum. Both E. longimanum and E. podostemone appear to 
us to have considerable resemblance to subgenus Ulocentra. 
By present reasoning (Winn and Picciolo, 1960; Collette, 
1965; Jenkins, 1971) subgenus Ioa is similar to subgenus 
Boleosoma but differs as follows: body very slender (max- 
imum body depth about one-seventh of SL); flesh almost 
transparent in life; breeding tubercles on pectoral and pelvic 
fins in both sexes; genital papilla surrounded with fleshy villi 
in both sexes. Spawning by swarms of males and females has 
been observed. Similarity of the sole species in Ioa to Ammo- 
crypta may result from convergence, since both occupy areas 
of clean washed sand. 
Subgenus Vaillantia is diagnosed by Cole (1967) and dif- 
fers from Boleosoma in 3 ways: lateral line incomplete, some- 
times fewer than half the scales pored; females with a rugose 
heart-shaped genital papilla; and breeding males with tuber- 
cles on anal and pelvic fin rays. Both members are characteris- 
tic of small to fairly large streams with sluggish flow and are 
confined to the Gulf Coast or the main axis of the Mississippi 
River basin. Etheostoma davisoni was treated as a member of 
subgenus Doration by Bailey and Gosline (1955). 
Subgenus Nothonotus is a rather homogeneous assem- 
blage of 13 species diagnosed by Bailey (1959) and Zorach 
(1972). It is partially characterized by: small to moderate size 
with compressed sides, deep caudal peduncle, and robust ap- 
pearance; snout sharp to somewhat rounded, the upper jaw 
usually protruding a little, and frenum well developed; eyes 
closely set; gill membranes separate to narrowly connected; 
pelvic fins closely set; lateral line complete or nearly so (in- 
complete in E. tippecanoe); small scales extending at least a 
short distance onto the caudal fin; some males with red spots 
on the sides; most species with thin horizontal dark bands on 
the posterior portion of the body; supratemporal and infraor- 
bital sensory canals complete; fins in males having some 
bright colors and those in females usually having fine spots; 
female genital papilla a short tube, rounded or flattened, male 
papilla a small tube; no breeding tubercles; and adult males 
usually larger than female counterparts. Etheostoma juliae 
was noted as similar to Nothonotus by Zorach and was trans- 
ferred from Oligocephalus by Page (1981). 
Females of Nothonotus may be quite similar; where sev- 
eral species occur in the same area, mature males are the best 
means of positive identification. Adults of all species occur in 
deeper portions of riffles, abandoning these during extreme 
drought and cold. Two or 3 species enter fairly small creeks as 
well as larger streams, while the rest occur in large creeks and 
rivers up to considerable size. Three wide-ranging species of 
the Ohio River basin have spotty distributions and no longer 
occur in many places where historically recorded. The Tennes- 
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68 AMERICAN DARTERS 
see, Cumberland, and Green rivers with 6 endemic species col- 
lectively are the center of abundance for the subgenus. Only 4 
species occur outside the Ohio basin, 2 to the south and 2 west 
of the Mississippi. No members occur above Cumberland 
Falls or in the upper Kanawha River. For such strong swim- 
mers it seems strange that none have invaded the Great Lakes 
drainage or the upper Mississippi basin. In spite of morpho- 
logical similarity there is a sharp dichotomy in breeding pat- 
terns in Nothonotus, 2 or more species burying eggs in gravel 
and 1 or more species laying eggs on the underside of rocks in 
similar fashion to subgenus Catonotus. 
Subgenus Villora is characterized by Collette and Yerger 
(1962) and contains 2 species of rather dubious affinity but 
each with similarity to subgenus Oligocephalus. Distinctions 
from the latter subgenus are: lateral line slightly to distinctly 
arched anteriorly; pelvic fins closely set; and genital papilla of 
females a short tube grooved at the tip. Both species inhabit 
riffles or pools with some flow in small to medium sized 
streams of the extreme southeastern United States. Both ap- 
parently lay eggs on aquatic plants. 
Subgenus Ozarka was erected by Williams and Robison 
(1980) to accommodate the assemblage of stippled darters for- 
merly in subgenus Oligocephalus, plus E. trisella, previously 
in subgenus Psychromaster. Blair (1964) and Wall and Wil- 
liams (1974) discuss the closeness of the stippled darters. 
Etheostoma trisella fits marginally in the subgenus on the 
basis of morphology but well on the basis of habitat prefer- 
ence and aspects of breeding behavior. Characteristics of 
Ozarka are: gill membranes separate to slightly joined; caudal 
peduncle deep; humeral mark distinct or at least present; sub- 
orbital bar well developed; 3-9 dorsal saddles distinct in most 
individuals; sides stippled or blotchy in most individuals; 
breeding males with a narrow dark marginal band, a red or 
orange submarginal band, and a dark basal band in the spiny 
dorsal fin, and with a horizontal orange band on the lower 
side (E. trisella with little breeding coloration); genital papilla 
of males a short flat triangular tube and that of females 
longer and tubular. All inhabit small streams or the protected 
shoreline of larger streams and most are known to breed in 
shallow water, often in seepages with water present only in 
early spring. Three of the species occur in the Ozark uplands, 
1 in the middle Tennessee River basin, and 1 in the upper 
Coosa River basin. 
Subgenus Austroperca was proposed by Hubbs (1936) for 
the single species E. australe, which differs from members of 
Oligocephalus only in having a single thick and rather long 
anal fin spine. The spine appears to us to be a fusion of the 2 
spines typical of most darters. This species is a riffle inhab- 
itant of Mexican streams of rather small to moderate size. 
Subgenus Oligocephalus is the largest and most heteroge- 
neous group in Etheostoma. Shared traits include: a broad or 
rather broad frenum; separate to moderately connected gill 
membranes; naked or virtually naked head and anterior nape; 
head of rather small size compared with body diameter; and 
males usually with a submarginal red band in the spiny dorsal 
fin. Collette (1965) discusses 2 tuberculate and 1 nontuberc- 
ulate group. The radiosum group has up to 3 rows of rounded 
tubercles along the belly and around the anal fin continuing to 
the caudal peduncle. The pattern occurs in E. radiosum, E. 
whipplei, E. caeruleum, and E. collettei. Relationships within 
the assemblage are not clear. A spectabile group has tubercles 
at least on the anal fin and sometimes on the pelvic and pec- 
toral fins and ventral scales, as well. This group includes E. 
specfabile, E. luteovinctum, E. hopkinsi, E. fricksium, and E. 
parvipinne, the latter having so few tubercles as to be transi- 
tional to the nontuberculate group. Among the nontuber- 
culate species, E. asprigene, E. swaini, E. ditrema, and E. 
nuchale seem closely related. The remainder, E. exile, E. 
mariae, E. lepidum, E. grahami, and E. pottsi, do not seem 
very closely related. E. exile has a slightly arched lateral line 
and appears transitional to subgenus Hololepis. 
Oligocephalus darters usually inhabit riffles of streams 
varying from small creeks to moderate sized rivers and favor 
areas of steady but not highly turbulent flow. But some are 
found in springs, others in murky sluggish streams, 1 in weedy 
lakes as well as streams, and 1 in rivulets and seepages. 
Subgenus Catonotus is a distinctive group of 10 species di- 
agnosed by Kuehne and Small (1971) with modifications by 
Braasch and Page (1979). Some important traits are: lateral 
line incomplete; frenum present; snout somewhat to quite 
pointed; spiny dorsal fin low and provided with thickened tips 
in some species; pelvic fins closely set; breeding tubercles ab- 
sent; male genital papilla a triangular flap and that of females 
a grooved circular pad; spawning position inverted with eggs 
laid on the underside of rocks. Collette (1965) recognized 2 
groups based on the presence or absence of spiny dorsal fin 
knobs. Species with knobs on the dorsal fin darken during 
breeding season but do not become colorful. Page (1975b) 
subdivided these on the basis of the shape of the terminal 
knobs. Etheostoma flabellare and E. kennicotti (with possible 
additional species unnamed) have rounded terminal knobs. E. 
squamiceps, E. olivaceum, and E. neopterum have smaller 
pointed knobs. The remaining species have little or no devel- 
opment of knobs, become bright during breeding, and consti- 
tute a virgatum group, commonly called barcheeked darters. 
Catonotus has loose similarity to OIigocephalus and in terms 
of breeding behavior a close similarity to some members of 
Nothonotus. The barcheeked species reside only in the Green, 
Cumberland, and Tennessee basins. Of the remaining species, 
only E. flabellare has an extensive range outside those river 
basins. It also is the only member of Catonotus to occur in rif- 
fles of small to large streams, though E. kennicotti and E. 
squamiceps enter slower riffles frequently. Barcheeked dart- 
ers reside in pools of small streams during most of the year 
but may enter riffles in spring, presumably to spawn. 
Subgenus Hololepis constitutes a group of 6 similar spe- 
cies sometimes referred to as swamp darters. Collette (1962) 
clarified the group taxonomy and diagnosed the subgenus, as 
well. Members have: a highly arched incomplete lateral line 
with pored scales ending beneath one of the dorsal fins; slen- 
der appearance created by a small head, narrow pectoral fins, 
somewhat cylindrical shape, and constricted caudal peduncle; 
first anal fin spine somewhat shorter and thicker than the sec- 
ond; males without breeding colors except in 2 species; breed- 
ing tubercles in males present on anal and pelvic fins and in 2 
forms on the chin; male genital papilla a small tube and that 
of females an elongated tube (except in E. serriferum); and 
males usually smaller than females of the same age. Neotenic 
i s
l
i
i s
i s
t s.
illora
i s
Q lus.
i s
'
.
-
l s, . lla,
ll
ll
i s
)
i . t le,
i s
l s
;
, .
i l i, . l , . t i.
s . .
t bile, . , . i, . .
, . , . . , .
l . il ,
i , . , . .
.
i .
l s
.
.
i ;
i s
)
. i
i s .
i , , .
' i i s l-
.
li
t s. i s ,
, i ,
. i
s . i
.
)
; -
,
i ;
. r );
Etheostoma (Psychromaster) 69 
traits are displayed in the subgenus, culminating in E. collis, 
which consistently has only 1 anal fin spine. The subgenus 
shows some similarity to Oligocephalus and marked similarity 
to subgenus Microperca. Members utilize shallow sluggish 
streams and, with the exception of E. collis and E. saludae, 
also tend to enter oxbows, lowland ponds, and swamps. Their 
distributions include 3 species confined to the Atlantic slope 
only, 1 species of the Atlantic and Gulf coastal regions, and 2 
species of the Mobile drainage and lower Mississippi basin. 
Subgenus Microperca includes 3 similar species sometimes 
referred to as the least darters, which have been treated mono- 
graphically by Burr (1978). Principal traits are: small darters 
never reaching 40 mm SL; adult females larger than male 
counterparts; 5 rather than 6 rays supporting each gill mem- 
brane; lateral line incomplete with 0-9 pored scales; pelvic fin 
of males highly specialized and forming a cuplike structure 
with its counterpart; males with a submarginal red band or 
dots in the spiny dorsal fin and sometimes additional pigment 
on caudal and anal fins; male breeding tubercles on the ven- 
tral surface of pelvic fin and lateral surfaces of anal fin; male 
genital papilla a small tube; and that of females an elongated 
tube, sometimes flattened and variably grooved. The sub- 
genus is most similar to Hololepis. Members live in weedy 
lakes, ponds, backwaters, pools in sluggish streams, or weedy 
spring-fed streams. Their distribution lies on each side of a 
line from the Great Lakes south through the Mississippi 
basin. Etheostoma fonticola is closely related to and perhaps 
derived from E. proeliare. Microperca shows the greatest de- 
gree of neotenic specialization of all darter subgenera. 
There is an element of subjectivity in placing species of 
Etheostoma in subgenera and there certainly is such in our ar- 
rangement. The subgenera may best be thought of as aids to 
the understanding of species relationships and a convenient 
mechanism for organizing information. To a remarkable de- 
gree the habitat preferences and breeding behavior as well as 
morphology of subgeneric partners show strong similarities. 
Etheostoma tuscumbia Gilbert & Swain Plate 7 
Tuscumbia Darter Subgenus Psychrornaster 
Description. A small darter reaching 43 mm SL in our largest 
specimen. The only species in subgenus Psychromaster, it is 
characterized by very heavy head scalation, incomplete lateral 
line, and single anal spine. The snout is short, the mouth 
small, and the frenum well developed. Gill membranes are 
separate. The opercular spine is partly hidden by scales. Infra- 
orbital canal is complete; supratemporal canal is usually inter- 
rupted. 
Back bears 5-7 squarish saddles but only the first and the 
last 2 are always strongly developed. Many individuals have 8 
or 9 small midlateral blotches but others fail to develop some 
or all of these. A vertically elongated basicaudal bar is also 
variably developed. Upper side is stippled and posterior half 
of body is stippled ventrally. Belly is clear. 
Preorbital bar is distinct but suborbital bar may be weak, 
sometimes only a number of spots on cheek. Postorbital bar 
Distribution of Etheostoma tuscumbia 
appears as a dark streak or merely a dark spot. Chin, throat, 
and breast vary from unpigmented to stippled. 
First spine of spiny dorsal fin is very short. Dark spots 
found on both membranes and spines fail to produce a sharp 
pattern. Membranes of soft dorsal fin are clear, and rays are 
pigmented to produce banding. Vertical bands are similarly 
produced in caudal fin. Anal and pelvic fins are pale; pectoral 
fin rays are stippled. Both pelvic and pectoral fins are short 
and stubby. 
This is perhaps the most squamous of all darters, and most 
scales are strongly ctenoid. Cheek and opercle are fully scaled; 
head is scaled forward to margin of eye. Nape is covered with 
small scales. Scales cover breast and extend forward to gill 
membranes and laterally onto prepectoral area. Belly is fully 
scaled. 
Lateral line is incomplete, with 17-27 pored and 18-29 un- 
pored scales. Full lateral series consists of 43-52 scales, which 
appear somewhat smaller than other body scales. Fin counts 
are: dorsal IX-XI, 11-14; anal I, 7-8; pectoral usually 11-12. 
Vertebrae number 35-37. 
Breeding males may show more coloration than the spec- 
imen in color plate, which was captured in June. Genital pap- 
illa in males is a long tapered tube; that in females is shorter 
and terminally bilobed. Female coloration is similar to but 
less well developed than that of males. 
Distribution. Known from a few limestone springs restricted 
to the great southern bend of the Tennessee River in northern 
Alabama. This darter's presence in the adjacent limestone re- 
gion of Mississippi is not verified, and it probably has been 
extirpated in Tennessee since construction of Pickwick Reser- 
voir. 
Natural History. According to Armstrong and Williams 
(1971), the Tuscumbia darter lives among mats of aquatic veg- 
etation, such as Nasturtium and Myriophyllum. It was under 
exactly such conditions that our specimens were secured near 
Huntsville, Alabama. This species seems never to have been 
captured in brooks or in springs of feeble or intermittent flow. 
The above authors found the Tuscumbia darter in only 6 of 67 
springs visited in the bend of the Tennessee River. Many of 
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70 AMERICAN DARTERS 
these sites have become inundated by reservoirs or have them- 
selves been dammed, walled, or otherwise altered. Koch 
(1978) found Tuscumbia darters to feed maximally from 
April to June and minimally from December to February. 
Amphipods, snails, and midge fly larvae were the most impor- 
tant food sources. 
Abundance. The Tuscumbia darter is considered by Deacon et 
al. (1979) as threatened. Early collectors found it to be abun- 
dant in the stream below the great spring at Tuscumbia, Ala- 
bama, and at several other large springs of the region, espe- 
cially those issuing directly into the Tennessee River. The Tus- 
cumbia spring has been dammed, walled in part with con- 
crete, and periodically cleared of vegetation in recent years. It 
is used directly as the city water supply. Worrisome to us was 
not only the total absence of Tuscumbia darters in the spring- 
fed stream where we collected in 1969, but also the virtual ab- 
sence of fish of any type. Poisoning of the spring from pesti- 
cides used on local cotton crops may explain this. Ramsey 
(1976) states that 3 specimens were caught from the spring 
after intensive collecting in 1976. Well over 200 were taken in 
1963, and Ramsey indicates that frequent removal of aquatic 
vegetation may beiesponsible for the drastic decrease. 
Name. Tuscumbia is taken from the great spring, itself named 
for the Indian chief Tuscumbia. 
Etheostoma nianguae Gilbert & Meek Plate 7 
Niangua Darter Subgenus Litocara 
Description. A rather large darter perhaps reaching 100 mm 
SL. The slender but powerful body, long pointed snout, large 
mouth, and virtually scaleless head place it in subgenus Lito- 
cara. It is finer scaled than E. sagitta and is unlikely to be con- 
fused with any other darter. The snout slightly overlaps the 
mouth; the frenum is well developed. Gill membranes are sep- 
arate to slightly connected; branchiostegal rays are sometimes 
7 instead of the typical 6. Infraorbital canal is complete but 
supratemporal canal is sometimes narrowly interrupted. 
Back is crossed by 7 or 8 dark saddles, several of which 
may fuse with 1 of the 8-10 lateral blotches. Blotches may be 
oval with pale centers or may open into V- or U-shaped mark- 
ings. Belly is pale. Two distinct basicaudal spots sometimes 
fuse into a vertical bar. 
Preorbital bar does not meet counterpart on snout; postor- 
bital bar may extend as far as opercle. Lower cheek and oper- 
cle are pale, as are chin, throat, and breast. 
Vertical dashes in membranes constitute pattern in spiny 
dorsal fin. Similar markings in soft dorsal fin produce several 
diagonal bands. Caudal fin has such bands vertically set. 
Anal, pelvic, and pectoral fins have little or no pigmentation. 
Cheek has a few embedded scales; opercle, nape, and 
breast are naked. Belly is fully scaled. Lateral line is nearly 
complete but may lack pores on last 2-7 scales. Series consists 
of 73-82 scales. Fin counts are: dorsal X-XII, 13-14; anal I1 
(rarely I), 10-12; pectoral 14-16. Vertebrae usually number 40. 
Distribution of Etheostoma nianguae 
Breeding males become brightly colored, more so than 
shown in color plate. Unusual conical breeding tubercles 
occur on several ventral scale rows from pelvic fin base to 
caudal peduncle. Though not observed by us, genital papilla 
may be of the type described for E. sagitta. Breeding females 
become olivaceous with a red to orange marginal band in 
spiny dorsal fin and often golden flecks in soft dorsal fin. We 
have not seen genital papilla of a breeding female. Even very 
small individuals of E. nianguae are recognized by distinctive 
lateral marks. 
Distribution. Restricted to several southern tributaries of the 
Osage River in Missouri. Recorded only once in the Sac River 
and rarely from the Niangua and Little Niangua basins, the 
species is now found regularly only in Big Tavern Creek and 
the Maries River. 
Natural History. The Niangua darter is a very uncommon fish 
inhabiting small to medium-sized streams with permanent 
flow. It may occur in the deeper portions of riffles or in pools, 
particularly where aquatic vegetation near the edges provides 
some protection. 
Collette (1965) found breeding tubercles well developed on 
a specimen captured in March. Pflieger (1975) observed males 
to establish territories in swift gravelly riffles and to breed in 
early April. A female entering a territory is followed by the 
male, who performs a head-bobbing courtship. The female 
burrows into gravel with only her head and tail exposed as the 
male is positioned over her releasing sperm. Eggs remain un- 
attended as the female repeats spawning with the same or 
other males. Individuals do not seem to become mature until 
their second year. 
Abundance. Pflieger (1971, 1975) has observed this fish more 
than anyone else. He feels that it has held its own fairly well 
since the 1940s and may never have been a common species. 
Because of its confinement to so few sites, the Niangua darter 
is listed by Deacon et al. (1979) as threatened. We agree that 
its situation is precarious. 
Name. Nianguae is taken from the Niangua River, the type lo- 
cality. 
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these sites have become inundated by reservoirs or have them-
selves been dammed, wal ed, or otherwise altered. Koch
(1978) found Tuscumbia darters to fe d maximal y from
April to June and minimal y from December to February.
Amphipods, snails, and midge fly larvae were the most impor-
tant food sources.
Abundance. The Tuscumbia darter is considered by Deacon et
al. (1979) as threatened. Early col ectors found it to be abun-
dant in the strea below the great spring at Tuscumbia, Ala-
bama, and at several other large springs of the region, espe-
cial y those is uing directly into the Tennes e River. The Tus-
cumbia spring has been dammed, wal ed in part with con-
crete, and periodical y cleared of vegetation in recent years. It
is used directly as the city water supply. or isome to us was
not only the total absence of Tuscu bia darters in the spring-
fed strea where we col ected in 1969, but also the virtual ab-
sence of fish of any type. Poisoning of the spring from pesti-
cides used on local cot on crops may explain this. Ramsey
(1976) states that 3 specimens were caught from the spring
after intensive col ecting in 1976. el over 200 were taken in
1963, and Ramsey indicates that frequent removal of aquatic
vegetation may be -re i le for the drastic decrease.
ame. Tuscumbia is taken from the great spring, itself na ed
for the Indian chief Tuscumbia.
theosto a nianguae ilbert & eek Plate 7
iangua arter Subgenus Litocara
Description. A rather large darter perhaps reaching 10
SL. The slender but powerful body, long pointed snout, large
outh, and virtually scaleles head place it in subgenus Lito-
cara. It is finer scaled than E. sagit a and is unlikely to be con-
fused with any other darter. The snout slightly overlaps the
outh; the frenu is el developed. il e branes are sep-
arate to slightly connected; branchioste l rays are sometimes
7 instead of the typical 6. Infraorbital canal is co plete but
supratemporal canal is so eti es narro ly interrupted.
Back is crossed by 7 or 8 dark saddles, several of hich
ay fuse ith 1 of the 8-10 lateral blotches. Blotches ay be
oval ith pale centers or ay open into or -shaped ark-
ings. Bel y is pale. Two distinct basicaudal spots so eti es
fuse into a vertical bar.
Preorbital bar does not eet counterpart on snout; postor-
bital bar ay extend as far as opercle. Lower cheek and oper-
cle are pale, as are chin, throat, and breast.
ertical dashes in e branes constitute patter in spiny
dorsal fin. Si ilar arkings in soft dorsal fin produce several
diagonal bands. audal fin has such bands vertical y set.
nal, pelvic, and pectoral fins have lit le or no pig entati .
Cheek has a few e bedded scales; opercle, nape, and
breast are naked. el y is ful y scaled. Lateral line is nearly
co plete but ay lack pores on last 2-7 scales. Series consists
of 73-82 scales. Fin counts are: dorsal - II, 13-14; anal II
(rarely I), 10-12; pectoral 14-16. ertebrae usual y nu ber 40.
Distribution ofEtheosto a nianguae
Breeding males become brightly colored, ore so than
shown in color plate. Unusual conical breeding tubercles
occur on several ventral scale rows from pelvic fin base to
caudal peduncle. Though not observed by us, genital papil a
ay be of the type described for E. sagit a. Breeding females
beco e olivaceous with a red to orange arginal band in
spiny dorsal fin and often golden flecks in soft dorsal fin. e
have not seen genital papil a of a breeding female. Even very
smal individuals of E. nianguae are recognized by distinctive
lateral arks.
Distribution. Restricted to several southern tributaries of the
sage River in issouri. Recorded only once in the Sac River
and rarely from the iangua and Lit le iangua basins, the
species is now found regularly only in Big Tavern Creek and
the aries River.
Natural History. The iangua darter is a very unco on fish
inhabiting s al to edium-sized streams ith per anent
flow. It ay occur in the deeper portions of rif les or in pools,
particularly here aquatic vegetation near the edges provides
some protection.
Col et e (1965) found breeding tubercles wel developed on
a speci en captured in arch. Pflieger (1975) observed ales
to establish territories in swift gravel y riffles and to breed in
early pril. female entering a territory is fol owed by the
ale, ho performs a head-bobbi courtship. The female
burro s into gravel ith only her head and tail exposed as the
ale is positi over her releasing sper . Eggs re ain un-
at ended as the female repeats spawning with the same or
other ales. Individuals do not seem to beco e ature until
their second year.
bundance. Pflieger (1971, 1975) has observed this fish ore
than anyone else. e feels that it has held its o n fairly el
since the 1940s and ay never have been a co on species.
Because of its confine ent to so few sites, the iangua darter
is listed by eacon et al. (1979) as threatened. e agree that
its situation is precari s.
ame. ianguae is taken from the iangua River, the type lo-
cality.
Etheostoma (Litocara) 7 1 
Etheostoma sagitta (Jordan & Swain) Plate 7 
Arrow Darter Subgenus Litocara 
Description. A rather large darter, 85 mm SL in our largest 
specimen and perhaps exceeding 90 mm SL. The strong slen- 
der body, elongated snout, large mouth, and virtually scale- 
less head place it in subgenus Litocara. It is coarser scaled 
than E. nianguae and unlikely to be confused with any other 
darter. The snout slightly overhangs the mouth; the frenum is 
well developed. Gill membranes are slightly connected; some- 
times there are 7 branchiostegal membranes instead of 6. In- 
fraorbital canal is complete but supratemporal canal may be 
narrowly interrupted. 
Back is crossed by 5-7 weak dorsal saddles, some of which 
may fuse with the 8-11 vertical lateral blotches. Anterior 
blotches tend to be oval with pale centers. Posteriorly blotches 
extend ventrally almost to midline and may resemble the let- 
ters N, W, or V. A dark vertical bar occurs at base of tail, 
sometimes separated into 2 distinct spots. Belly is pale. 
Preorbital bar meets or nearly meets counterpart on snout; 
postorbital bar is narrow but distinct. Chin, throat, and 
breast are pale to lightly stippled. 
In females, spiny dorsal fin is marked with dark vertical 
streaks in membranes, but males have a broad horizontal 
stripe through middle of fin and another band on plunging 
posterior margin of fin. Similar markings in membranes of 
soft dorsal fin in females produce diagonal bands; soft dorsal 
in males is more uniformly dusky. Vertical wavy bands, bold- 
est at fin base, occur on caudal fin. Anal, pelvic, and pectoral 
fins in females are clear, but in males are dusky or stippled 
with melanophores. 
Cheek, opercle, and breast are scaleless. Small embedded 
scales are restricted to posterior part of nape. Belly is fully 
scaled. Subspecies E. s. sagitta has 55-69 scales in lateral se- 
ries, fewer than 8 of them unpored. Subspecies E. s. spilotum 
has 52-61 scales in lateral series, the last 4-23 unpored. Fin 
counts for both subspecies are: dorsal IX-XI, 12-15; anal I1 
(rarely I), 9-12; pectoral 14-16. Vertebrae number 39-40. 
As seen in color plate, breeding males are gaudily colored. 
Unusual conical breeding tubercles develop on 3 or 4 ventral 
scale rows from midbelly to anus and on 2 midventral rows 
from anal fin to caudal peduncle. Some breeding males devel- 
op less tuberculation. Genital papilla is flattened and triangu- 
lar, sometimes with a few dark spots. Adult females are more 
dusky and mottled than males, lacking their well defined body 
pattern. Body of breeding females becomes olivaceous, and 
spiny dorsal fin margin is dull red. Tinges of yellow appear in 
soft dorsal and caudal fins. Genital papilla arises from a dis- 
tended cloaca1 pad and is a long posteriorly recurved tube. 
The 2 subspecies of E. sagitta are essentially separable on 
the basis of lateral scale counts, 90% of E. s. sagitta having 60 
or more and 90% of E. s. spilotum having 59 or fewer. 
Distribution. Etheostoma s. sagitta occupies the Cumberland 
River basin above the falls and a few streams below. E. s. spi- 
lotum occurs in the upper Kentucky River system as far down- 
stream as the Red River. Kuehne and Bailey (1961) reduced 
Distribution of Etheostoma sagitta 
the latter to subspecific status and demonstrated its probable 
transfer to the Kentucky basin via a quite recent stream cap- 
ture. 
Natural History. The size of the arrow darter belies the fact 
that it is common only in intermittent first- and second-order 
creeks and is quite uncommon in larger streams. Most of the 
year it lives in shallow pools, preferring protective stones 
close to the bank, or ledges and recesses at the stream margin. 
We have noted that the species feeds on aquatic insects and 
that large individuals frequently capture tiny crayfish in late 
May and early June. Darter associates in the Cumberland 
basin include primarily E. kennicotti and E. caeruleum. In the 
Kentucky basin E. flabellare, E. nigrum, and E. caeruleum 
are the common headwater associates. But the arrow darter 
enters first-order streams in which the only other fish is the 
creek chub; we know of no other darter besides E. parvipinne 
which is so invasive of this precarious habitat. 
Males establish territories over riffles in March, April, and 
May, where they are quite conspicuous in water 5-15 cm deep. 
Females gather in pools just above the male territory and pre- 
sumably drift downstream in a manner similar to that de- 
scribed by Pflieger (1975) for E. nianguae. By mid-June some 
young already exceed 20 mm SL. As riffles dry up, all arrow 
darters move into pools and tend to remain there even when 
summer and autumn rains restore stream flow. Based on size 
classes, it seems that arrow darters live 3 years, though it is 
primarily males which reach the largest size. 
Abundance. The arrow darter lives within one of the most in- 
tensively mined areas in America, both deep and surface coal 
mines occurring within the region. Resulting siltation has ex- 
tirpated the fish from many streams and reduced its abun- 
dance elsewhere. It tolerates such disturbed conditions to a de- 
gree, has demonstrated some invasive qualities, and thrives in 
a few protected enclaves. The species should survive the peri- 
od of intense mining, but its status, especially that of the scat- 
tered Cumberland River populations, should be watched care- 
fully. 
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72 AMERICAN DARTERS 
Name. Sagitta means arrow and calls attention to the long and 
slender appearance of this darter. Spifotum means spotted 
and probably refers to the lateral blotches with clear centers 
seen in many individuals. 
Etheostoma cinereurn Storer Plate 8 
Ashy Darter Subgenus Allohistiurn 
Description. A moderately large darter reaching 83 mm SL in 
our largest specimen. It is distinguished from all other Etheo- 
stoma by a combination of long snout, papillose lips, gill 
membranes separate, interorbital space narrow and concave, 
and soft dorsal fin greatly elongated in breeding males. Infra- 
orbital and supratemporal canals are complete. The mouth is 
subterminal, rather large. Several teeth of unusual size for 
darters are found on the upper jaw. 
A middorsal stripe usually extends length of nape. About 
7 dorsal saddles may be present, the first, third, and fifth 
being most prominent. Side bears 11 or 12 dark blotches. 
Spots on upper side are arranged in 4 wavy bands which tend 
to fuse into a continuous band anteriorly. Lower side and 
belly are abruptly paler, except for a faint diagonal extension 
of each lateral blotch. 
Broad preorbital bar meets counterpart on snout, and 
prominent postorbital bar crosses cheek and opercle. Ventral 
portions of head are pale or lightly stippled. 
Spines of first dorsal fin are clear; membranes are darkly 
spotted to produce a basal stripe and several irregular stripes 
toward dark-edged fin margin. Soft dorsal fin is somewhat 
enlarged in females and sail-like in mature males. Dorsal rays 
are clear; membranes are spotted near base and vertically 
streaked toward fin margin. Caudal fin membranes are clear 
and rays are darkened in some individuals to produce weak 
vertical bands. Small scales cover as much as basal third of 
caudal fin. Anal, pelvic, and pectoral fins are clear or nearly 
SO. 
Cheek scales are small and not prominent; opercle is 
heavily scaled. Nape and breast are naked; belly is completely 
scaled. Lateral line is complete, with 55-61 scales. Fin counts 
are: dorsal XI-XIII, 11-13; anal 11, 7-9; pectoral 14-15. Verte- 
brae number 42. 
The general pattern is intensified in breeding males; diag- 
onal bands are distinct, soft dorsal fin is greatly elongated, 
and coloration is striking, as seen in color plate. Genital pap- 
illa is a short round tube. Breeding females may develop 
tinges of orange but are not brightly colored. Genital papilla 
is a short tapered tube with scattered spots near tip. 
Distribution. Although described from Florence, Alabama, 
the ashy darter has not again been reported from that state. It 
occurs quite sporadically in the upper Tennessee River basin 
in Virginia, Tennessee, and Georgia, and in the Buffalo and 
Duck rivers of the lower Tennessee River system. It also oc- 
curs sporadically in the Cumberland basin from the Rockcas- 
tle River downstream. 
Distribution of Etheostoma cinereum 
Natural History. The ashy darter inhabits large streams where 
it is caught typically in shallow water with little current. We 
have taken it most often over clean gravel and rubble just 
above or below riffles, particularly in or near stands of water 
willow, Justicea. Good conditions usually occur near the en- 
trance of small tributary streams. Since the specimen used in 
our color plate came from a moderate sized tributary, it is 
possible that they enter such streams to spawn. This species 
does not seem to achieve high population density, 1 or 2 indi- 
viduals taken from a site denoting good collecting. Few dart- 
ers are in direct association with the ashy darter, but adjacent 
riffles are likely to yield the typical river forms of the region. 
We find no reference to the ecology of the ashy darter. 
Life history information might explain the scarcity of this spe- 
cies and help in possible management decisions to assure its 
survival. 
Abundance. Disappearance of the ashy darter from large por- 
tions of the Tennessee River basin probably is the result of the 
construction of dams. It persists in a few free-flowing streams 
with suitable riffles. Dams and, to a greater degree, siltation 
are the principal threats in the Cumberland River basin. Per- 
sistence in a few widely scattered localities allows guarded op- 
timism for its survival. Though having shown many students 
this fish before release, we have retained few specimens. Dea- 
con et al. (1979) listed this as a species of special concern. 
Name. Cinereum means ashy gray, which is typical of pre- 
served specimens but not of the living animal. 
Etheostoma blennioides Rafinesque Plate 8 
Greenside Darter Subgenus Etheostorna 
Description. A robust species probably larger than any other 
Etheostoma at a maximum size of 127 mm SL. Marked as a 
member of subgenus Etheostoma by broadly connected gill 
membranes, expansive pectoral fins, frenum, complete lateral 
line, complete infraorbital and supratemporal canals, and 6 
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Name. Sagitta means ar ow and calls at ention to the long and
slender ap earance of this darter. SpUotum means spot ed
and probably refers to the lateral blotches with clear centers
se n in many individuals.
Distribution. Although described from Florence, Alabama,
the ashy darter has not again be n reported from that state. It
oc urs quite sporadically in the upper Ten es e River basin
in Virginia, Ten es e , and Georgia, and in the Buf alo and
Duck rivers of the lower Ten es e River system. It also oc-
curs sporadically in the Cumberland basin from the Rockcas-
tle River downstream.
Description. A moderately large darter reaching 83 mm SL in
our largest specimen. It is distinguished from all other Etheo-
stoma by a combination of long snout, papil ose lips, gill
membranes separate, interorbital space nar ow and concave,
and soft dorsal fin greatly elongated in bre ding males. Infra-
orbital and supratemporal canals are complete. The mouth is
subterminal, rather large. Several te th of unusual size for
darters are found on the up er jaw.
A mid orsal stripe usual y extends length of nape. About
7 dorsal sad les may be present, the first, third, and fifth
being most prominent. Side bears 1 or 12 dark blotches.
Spots on up er side are ar anged in 4 wavy bands which tend
to fuse into a continuous band anteriorlY. Lower side and
belly are abruptly paler, except for a faint diagonal extension
of each lateral blotch.
Broad preorbital bar me ts counterpart on snout, and
prominent postorbital bar cros es che k and opercle. Ventral
portions of head are pale or lightly stip led.
Spines of first dorsal fin are clear; membranes are darkly
spotted to produce a basal stripe and several ir egular stripes
toward dark-edged fin margin. Soft dorsal fin is somewhat
enlarged in females and sail-like in mature males. Dorsal rays
are clear; membranes are spot ed near base and vertical y
streaked toward fin margin. Caudal fin membranes are clear
and rays are darkened in some individuals to produce weak
vertical bands. Small scales cover as much as basal third of
caudal fin. Anal, pelvic, and pectoral fins are clear or nearly
so.
Che k scales are small and not prominent; opercle is
heavily scaled. Nape and breast are naked; belly is completely
scaled. Lateral line is complete, with 5 -61 scales. Fin counts
are: dorsal XI-XI , 1 -13; anal II, 7-9; pectoral 14-15. Verte-
brae number 42.
The general pat ern is intensified in bre ding males; diag-
onal bands are distinct, soft dorsal fin is greatly elongated,
and coloration is striking, as se n in color plate. Genital pap-
illa is a short round tube. Bre ding females may develop
tinges of orange but are not brightly colored. Genital papil a
is a short tapered tube with scattered spots near tip.
Natural History. The ashy darter inhabits large streams where
it is caught typical y in shal ow water with lit le cur ent. We
have taken it most often over clean gravel and rubble just
above or below rif les, particularly in or near stands of water
willow, Justicea. Good conditions usual y oc ur near the en-
trance of small tributary streams. Since the specimen used in
our color plate came from a moderate sized tributary, it is
pos ible that they enter such streams to spawn. This species
does not se m to achieve high population density, 1 or 2 indi-
viduals taken from a site denoting good col ecting. Few dart-
ers are in direct as ociation with the ashy darter, but adjacent
rif les are likely to yield the typical river forms of the region.
We find no reference to the ecology of the ashy darter.
Life history information might explain the scarcity of this spe-
cies and help in pos ible management decisions to as ure its
survival.
Distribution ofEtheostoma cinereum
Abundance. Disappearance of the ashy darter from large por-
tions of the Ten es e River basin probably is the result of the
construction of dams. It persists in a few fre -flowing streams
with suitable rif les. Dams and, to a greater degre , siltation
are the principal threats in the Cumberland River basin. Per-
sistence in a few widely scat ered localities al ows guarded op-
timism for its survival. Though having shown many students
this fish before release, we have retained few specimens. Dea-
con et al. (1979) listed this as a species of special concern.
Name. Cinereum means ashy gray, which is typical of pre-
served specimens but not of the living animal.
Description. A robust species probably larger than any other
Etheostoma at a maximum size of 127 mm SL. Marked as a
member of subgenus Etheostoma by broadly connected gil
membranes, expansive pectoral fins, frenum, complete lateral
line, complete infraorbital and supratemporal canals, and 6
Etheostoma blennioides Rafinesque Plate 8
Gre nside Darter Subgenus Etheostoma
Plate 8
Subgenus Allohisti m
Etheostoma cinereum Storer
Ashy Darter
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branchiostegal rays, it differs from its closest relatives in the 
unique fleshy union of the upper jaw with the preorbital por- 
tion of the head, and in most populations by a terminal nipple 
on the snout. Branchiostegal rays are 6-6, sometimes 6-7, 
rarely 7-7. 
Usually 7 (5-8) saddles of varying intensity are formed on 
back, not extending far down side. Usually 7-8 (6-10) lateral 
blotches are developed, the first 2 ovoid, the remainder more 
vertically elongated, often in the shape of letters V or W. 
Upper side is flecked with large dark spots, reddish brown in 
life. Lower side is clear to slightly dusky; belly is clear. A 
small humeral spot is partly hidden by pectoral fin. 
A diffuse preorbital bar extends downward to meet coun- 
terpart on snout. Narrow suborbital bar is directed slightly 
forward. Cheek is often quite full and protuberant. A postor- 
bital spot is matched by another on opercle. Chin and throat 
are pale; breast may be dusky. 
Spiny dorsal fin is variably pigmented, most often with a 
basal dark band. A rather distinct median band and faint 
marginal band occur in some males, but tend to be indistinct 
in females. Pigmentation on margins of rays in soft dorsal fin 
may produce banding in males but usually not in females. 
Membranes of soft dorsal are most heavily stippled near base, 
becoming progressively less so toward margin. Darkening in 
caudal fin rays produces 3 or 4 wavy vertical bands. Anal and 
pelvic fins are lightly stippled basally. Large pectoral fins 
have darkened rays producing a series of vertical bands. 
Opercle is scaled; cheek has embedded scales or is naked. 
Nape often is naked anteriorly but has embedded or exposed 
scales near spiny dorsal fin. Breast is naked. Anterior portion 
of belly is variably scaled to naked. Complete lateral line con- 
sists of 50-86 scales; rather consistent differences characterize 
the 4 subspecies: usual counts are 53-60 in E. b. gutselli, 53-68 
in E. b. pholidotum, 58-72 in E. b. blennioides, and 63-84 in 
E. b. newmanii. Miller (1968) presents additional differences 
among the subspecies. Fin counts are: dorsal XII-XIV (XI- 
XVI), 12-14 (1 1-16); anal 11, 7-9 (6-10); pectoral rays number 
14-16 (13-17). Vertebrae number 40-42 in pholidotum, 42-44 
in gutselli and newmanii, and probably 42-44 in subspecies 
blennioides. 
Breeding males are handsomely colored, as seen in color il- 
lustrations. At its height, green on body may entirely hide 
dark pattern beneath. Pelvic spine is covered with spongy 
white tissue and often becomes bent. Male genital papilla is a 
short tapered, somewhat flattened tube. Breeding tubercles 
consist of flat pads from posterior midline of belly to caudal 
peduncle. Many breeding males lack tubercles. Mature fe- 
males become yellowish green, spots on upper side are reddish 
brown, and base of spiny dorsal fin is dull orange to yellow. 
Genital papilla is a short rounded tube. 
Distribution. Distribution of the greenside darter is more 
thoroughly understood than that of any other darter with a 
large range. As greater amounts of information become avail- 
able on hydrological changes during and since the Pleistocene 
a more complete picture will emerge for other species as well. 
Subspecies gutselli is the most restricted form, displaying 
what appears to be a relict distribution in the Little Tennessee 
system from the Cheoah River upstream and in a few head- 
Distribution of Etheostoma blennioides 
water tributaries of the adjacent Pigeon River. Greenside 
darters in most, if not all, of the Hiwassee River basin are in- 
tergrades between gutselli and newmanii. At present confined 
to cool high-gradient streams, gutseNi may have enjoyed 
much greater distribution during 1 or more glacial advances. 
Superior cold tolerance has never been experimentally verified 
for gutselli, however. 
A Tennessee River race of newmanii is widely distributed 
in the upper and middle Tennessee River system but is absent 
in some of the sluggish western tributaries of the lower basin. 
A Cumberland River race of newmanii occupies the entire 
Cumberland River system, including that portion above the 
falls. Upper Cumberland basin specimens, however, partic- 
ularly upstream from the Big South Fork, have more lateral 
blotches, lower scale counts, and other characteristics attrib- 
utable to an infusion of genes from subspecies blennioides. 
Miller (1968) believes that the gene exchange occurred during 
a well documented stream piracy of a Cumberland tributary 
by a branch of the Kentucky River (Kuehne and Bailey, 1961). 
Specimens from the Green River basin display many new- 
manii traits and are interpreted by Miller to be intergrades be- 
tween this subspecies and blennioides. 
Greenside darters are fairly widespread west of the Missis- 
sippi River. Miller assigns those of the St. Francis, Current, 
Black, and upper White rivers of Missouri and Arkansas to 
the Cumberland race of newmanii. Also included here are 
specimens from the Whitewater River, formerly a headwater 
unit of the St. Francis River but now diverted eastward to the 
Mississippi River as part of an agricultural drainage scheme. 
Populations from the Little Red, Arkansas, Ouachita, and 
Saline rivers are assigned to an Arkansas race of newmanii. It 
not only occurs in Arkansas but extends into extreme eastern 
Oklahoma, and, via the Spring and Elk rivers, into southwest- 
ern Missouri and the southeastern tip of Kansas. 
Not all western greenside darters are newmanii. Cross 
(1967) notes that those which just enter Kansas in the Little 
Osage and Marmaton rivers are certainly different from those 
encountered in the adjacent Spring River system, which are 
clearly referable to newmanii. Miller recognizes the subspecies 
pholidotum to include this western stock, which occurs from 
Osage River tributaries of extreme eastern Kansas eastward 
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74 AMERICAN DARTERS 
through other streams entering the Missouri River from the 
south and thence southward in the Meramec River and tiny 
streams which enter the Mississippi River from the west to, 
but not including, the Whitewater River. Miller considers the 
Gasconade River populations to be intergrades between the 
Missouri race of pholitodum and the Cumberland race of 
newmanii, but has found no direct evidence for stream cap- 
ture. Pflieger (1971) mentions a large subterranean piracy in- 
volving Roubidoux Creek in Texas and Pulaski counties of 
Missouri. Other similar captures in that karst region could 
have infused newmanii stock into the Gasconade. 
An eastern form of pholidotum, the Wabash-Great Lakes 
race, occurs through most of the Wabash basin of eastern Illi- 
nois and Indiana, across the Maumee drainage of Ohio and 
Michigan, and then northward just into Ontario and eastward 
along the southern shores of Lake Erie and Lake Ontario to 
New York. Previously most ichthyologists had considered 
these to be Etheostoma b. blennioides. Trautman (1957) ob- 
viously saw the difference in Ohio, recognizing a "prairie 
type" in the Maumee and Wabash basins east to the Sandusky 
and an "Allegheny type" elsewhere in the state. There are also 
a number of Michigan records of pholidotum from streams 
tributary to Lake Erie, the Detroit River, and Lake St. Clair. 
An isolated record from the Saginaw River and one each from 
headwaters of the Grand and St. Joseph rivers (Hubbs and 
Lagler, 1949) indicate that greenside darters entered addi- 
tional drainages after the last glaciation but apparently have 
disappeared since human settlement. In Canada the greenside 
darter has been recorded only from Lake St. Clair and its trib- 
utary streams, the Thames and Avon rivers (Scott and Cross- 
man, 1973). Many of the short southern tributaries of Lake 
Erie from Ohio to New York contain pholidotum. The sub- 
species also is known from southern tributaries of Lake On- 
tario, the Genesee (only below the falls), Seneca, and Mohawk 
rivers, all in New York. Hough (1963) has shown that during 
the lowest Lake Warren-Lake Grasmere stage through the Al- 
gonquin stages of Great Lakes development there was an east- 
ward proglacial drainage into the Mohawk-Hudson system. 
Miller believes that this was the time when pholidotum ob- 
tained its isolated eastern footholds. That it has never spread 
more extensively through the Hudson River basin remains a 
puzzling fact. Another peculiarity is the distributional gap be- 
tween easternpholidotum and the Missouri race from which it 
seems to be derived. Although greenside darters do not now 
occur in lowland streams of southern Illinois or southwestern 
Indiana, Miller believes that western pholidotum must have 
moved across this barrier and up the Wabash arm of the old 
Ohio River, perhaps when the Cache River outlet existed. Sev- 
eral minnows and darters, including Etheostoma histrio, 
occur in the Wabash drainage but are not now known from its 
lower reaches. 
Subspecies blennioides occurs widely throughout the entire 
Ohio River basin above the falls at Louisville. It is un- 
doubtedly the form associated with the upper portion of the 
old Teays River and has established its distribution in re- 
sponse to the drainage changes that have produced the present 
configuration of the upper Ohio River basin. E. b. blenni- 
oides also has moved down the Ohio to become the sole form 
of greenside darter in the Salt River and apparently to inter- 
grade with newmanii throughout the Green River system. This 
situation is the only readily apparent example of ongoing dis- 
placement of one subspecies of greenside darter by another. 
In the upper Ohio basin blennioides has spread into most of 
the headwater tributaries of the Allegheny and Monongahela 
basins and by stream capture into the Potomac River basin 
(Schwartz, 1965b). 
As noted previously, Miller assigned greenside darters of 
the lower Genesee River topholidotum, but those from above 
the falls he found to be subspecies blennioides. He attributed 
this to the fact that a small proglacial lake, Belfast-Filmore, 
drained for a short time through a valley at Cuba, New York, 
into the Allegheny, thus allowing the subspecies to gain en- 
trance. Subsequent glacial retreat and lake drainage estab- 
lished the Belfast-Filmore area as part of the upper Genesee 
River. Denoncourt, Potter, and Stauffer (1977) have taken 
blennioides in Susquehanna tributaries just across the divide 
from the head of the Allegheny River in Pennsylvania. 
Whether by stream capture or by human introduction, the 
greenside darter has joined the fauna of the Susquehanna 
basin. 
Miller's examination of morphological data indicated to 
him that blennioides took its origin in the Tennessee race of 
newmanii. Ross and Carico (1963) show that New River, the 
original headwaters of the old Teays system, captured a por- 
tion of the Holston River system away from the Tennessee 
basin at Burkes Garden, Virginia. They also discuss an oppo- 
site piracy of the New River basin by a tributary of the Hol- 
ston at  Sugar Grove, Virginia. These could be the very pira- 
cies involved in the transfer of greenside darters into the upper 
Ohio basin. 
The invasiveness of many darters is obvious but we have 
only a few examples of how rapidly dispersal has been accom- 
plished. The rush of several species across the Wabash-Mau- 
mee glacial connection is the most dramatic example, and has 
been responsible for postglacial reestablishment of several 
darters in the lower Great Lakes and southeastern Canada. In 
the case of no other single species, however, do we have distri- 
butional information to compare to that of the greenside 
darter. The painstaking taxonomic work of Miller, coupled 
with the studies of other biologists and of Pleistocene geol- 
ogists, has produced the evidence summarized here. 
Natural History. Etheostoma blennioides is widely distributed 
in a variety of habitats but most often is seen in medium-sized 
to large creeks and small rivers supplied with gravel- or rub- 
ble-strewn riffles. The filamentous algae Cladophora and the 
aquatic moss Fontinalis attract these darters. When relatively 
free of silt, shallow bedrock pools with steady current are an- 
other favorite habitat. Greenside darters do not enter tiny 
creeks, and when present in rivers are relegated to the margins 
and heads of riffles. Trautman (1957) noted their former oc- 
currence around the islands of western Lake Erie and in the 
preimpounded Ohio River. Greenside darters may still be seen 
along the sandy beaches of Lake St. Clair. We have taken 
them commonly in eastern Kentucky over shale or sandstone 
bedrock and also in rubble-strewn riffles that support little or 
no filamentous algal growth at any season, so it is apparent 
that the species tolerates a great range of conditions. 
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The rainbow darter, Etheostoma caeruleum, is perhaps 
the most frequent associate of the greenside darter in much of 
the latter's range, but one is likely to encounter greensides 
with almost the entire regional assemblage of darters because 
of its wide selection of habitats. 
Lachner, Westlake, and Handwerk (1950) studied darters 
inhabiting an upper Allegheny River tributary. E. blenni- 
oides, E. variatum, and E. zonale were the most abundant 
species, collectively reaching a density that approached one 
fish per square meter over a suitable riffle. Greenside darters 
grew rapidly for the first two years of life but much more 
slowly thereafter. Growth rate for males exceeded that for fe- 
males in each age class. Males exceeded females in number on 
riffles. Many individuals were found to survive into their 
fourth year and one into his fifth. Spawning was concentrated 
in May in Pennsylvania. We have seen males and females 
spawning in algal beds of CIadophora from early to late April 
in Kentucky. Wolfe, Bauer, and Branson (1978) indicate that 
females outnumber males in the first year but that by comple- 
tion of the second year males are relatively more numerous 
and distinctly larger than females of similar age. 
Abundance. Although there are many streams from which the 
greenside darter has been extirpated or in which its numbers 
are greatly reduced, it remains one of the most abundant and 
widespread forms in the Ohio River basin and to a lesser ex- 
tent in the Ozarks. 
Name. The species was named blennioides, blenny like, by 
Rafinesque (1819) in remembrance of its similarity to the 
Mediterranean blennies familiar to his early years. Newman 
and J.S. Gutsell were early fish collectors. PhoIidotum, 
scaled, refers to the fully scaled belly. 
Etheostoma blennius Gilbert & Swain Plate 8 
Blenny Darter Subgenus Etheostorna 
Description. A robust but moderate-sized darter reaching 69 
mm SL but seldom exceeding 60 mm SL. It has typical subge- 
neric traits of broadly connected gill membranes, expansive 
pectoral fins, frenum, complete lateral line, complete infraor- 
bital and supratemporal canals, and 6 branchiostegal rays. It 
is unique within its subgenus in the coupling of 4 prominent 
saddles with a nearly vertical anterior profile. The frenum is 
narrow. Cheek and opercle are protuberant. 
Back is crossed by 4 dark saddles, the first most prominent 
and each succeeding 1 less so. Upper side may have scattered 
spots, arranged in thin vertical strips in some specimens. A 
dull midlateral band of 7-9 partly fused blotches extends from 
second saddle to fourth. Irregular ventral extensions and 
small spots constitute pigmentation of lower side. Belly is 
pale. Most individuals have a distinct prepectoral spot. 
Upper half of opercle is dark, contrasting with lower oper- 
cle and cheek. Suborbital bar varies from weak to distinct. 
Chin, throat, and breast are stippled in males; breast is pale in 
females. 
Distribution of Etheostoma blennius 
Spiny dorsal fin in males is narrowly edged in black, while 
that in females may lack such darkening. Spines are alternate- 
ly light and dark in females but lack pigment in males. In both 
sexes last membrane lying just above second saddle is black- 
ened. Rays of soft dorsal fin are clear in both sexes; mem- 
branes are clear in females, lightly stippled in males. Caudal 
fin rays in both sexes are alternately light and dark but do not 
appear distinctly banded. Anal, pelvic, and pectoral fins may 
have a little pigmentation in rays and be lightly stippled in 
males, but are pale in females. 
Cheek, opercle, and breast are usually devoid of scales, 
but nape and belly are scaled. Lateral line consists of 40-51 
scales. Small scales extend slightly onto caudal fin. Fin counts 
are: dorsal XI-XI1 (X-XIII), 11-13; anal 11, 7-9; pectoral usu- 
ally 16. Vertebrae number 40-41. 
As seen in color plate, breeding males are handsomely col- 
ored. Head usually is very dark, often nearly black, and fins 
are better pigmented. Breeding tubercles occur as slightly ele- 
vated pads on scales immediately before and beside short flat- 
tened wedge-shaped genital papilla. Additional tubercles con- 
tinue posteriorly a short distance on either side of anal fin 
base. Collette (1965) and Richards (1966) reported no tuber- 
cles for this species. Body of females may be infused with a lit- 
tle yellow but is not showy. Genital papilla is much thickened 
and somewhat flattened near its base and at least as long as 
first anal spine. 
Distribution. Narrowly restricted to the middle and lower 
Tennessee River basin in Tennessee and Alabama from the 
Sequatchie River downstream to the Duck River and White 
Oak Creek. Burr (1979) has shown that 2 quite distinct sub- 
species exist, the type subspecies from Shoal Creek, Alabama, 
downstream, and his subspecies E. b. sequatchiense in the Se- 
quatchie River of Tennessee. He identified specimens from 
the intervening area, almost exclusively restricted to the Elk 
River, as intergrades. The 2 subspecies are almost always sep- 
arable on the basis of lateral line scales, 40-44 in sequatchi- 
ense and 42-5 1 in blennius. 
Natural History. We encountered a good breeding series of 
Etheostoma blennius only in a large tributary of Shoal Creek 
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76 AMERICAN DARTERS 
in southern Tennessee, where it, E. caeruleum, E. duryi, and 
E. rufilineatum were abundant. Other darters also present 
were E. flabellare, E. jessiae, and E. simoterum. Blenny dart- 
ers were taken at depths of 10-20 cm from a riffle with swift 
flow and a substrate of coarse gravel and scattered embedded 
stones. Breeding coloration was excellent in males but some 
females were already spent, the date being April 21. Burr 
(1979) reports that several large series of specimens have now 
been taken, particularly in night collecting over riffles. He ob- 
tained specimens from rivers and creeks but found the species 
most commonly in streams of intermediate size. He set the 
breeding season between mid-March and mid-April. Individ- 
uals apparently were not found to exceed 3 years in age and 
most were 1 or 2 years old. Chironomids and immature may- 
flies comprised the main food items in stomachs he examined. 
Thompson (1973) suggested that the blenny darter is clos- 
est to the thalassinum group of subgenus Etheostoma, and 
Burr agrees, based on a comparison with E. swannanoa. More 
information, particularly on the life history of the blenny 
darter, is now needed. 
Abundance. Although the species is not so uncommon as pre- 
viously thought, range gaps may be partly the result of altered 
habitat, especially in Alabama, where the blenny darter is 
poorly represented. The major trunk reservoirs in the Tennes- 
see valley and proposed or authorized ones on major tri- 
butaries have or will have an adverse impact on the species. 
Name. The authors of this species were, like Rafinesque with 
E. blennioides, impressed with the resemblance of this darter 
to the marine blennies. Sequatchiense refers to the Sequatchie 
River. 
Etheostoma euzonum (Hubbs & Black) Plate 8 
Arkansas Saddled Darter Subgenus Etheostoma 
Description. A fairly large darter, 81 mm SL in our largest 
specimen but perhaps reaching 90 mm SL. Broadly connected 
gill membranes, expansive pectoral fins, frenum, complete 
lateral line, complete infraorbital and supratemporal canals, 
and 6 branchiostegal rays identify it as a member of subgenus 
Etheostoma. Of the members of the subgenus with 4 prom- 
inent saddles, E. euzonum is unique in the gradually sloping 
head profile and long snout. The frenum is broad. Teeth of 
the upper jaw are prominent. Viewed from the front, the head 
appears almost triangular. Gill membranes are not always so 
broadly connected as is typical for this subgenus. 
Four dorsal saddles stand out boldly against rather pale 
back and lightly stippled upper side, and reach to just below 
lateral line. Small blotches often occur on upper side between 
first pair of saddles, and lateral blotches may lie between or 
beneath the last 3 saddles. Caudal spot is large but not heavily 
blackened. Many individuals display a small humeral spot. 
Belly is pale. 
Opercle is darker than pale, lightly-stippled cheek. Operc- 
ular spine is quite distinct. Preorbital bar does not quite meet 
Distribution of Etheostoma euzonum 
counterpart on lip. Suborbital bar is short and indistinct; 
postorbital spot is small. Chin and throat are stippled in both 
sexes but only males have a slightly darkened breast. 
A narrow submarginal band is prominent in spiny dorsal 
fin, and a dull basal band completes fin pattern. Weak hor- 
izontal bands run through soft dorsal fin, only basal 1 being 
very distinct. Fin is edged with a narrow dusky band. Caudal 
fin membranes are clear; 4-6 wavy vertical bands are pro- 
duced by dark pigment in and adjacent to rays. Anal and pel- 
vic fins are clear in females, dusky in males. Pelvic fins are 
rather long and pointed. Pectoral fins are clear to stippled and 
have weak vertical bands produced by darkening in rays. 
Cheek is usually naked but may have a few exposed scales. 
Opercle and nape are well scaled; head is scaled adjacent to 
nape. Prepectoral area is naked; breast is heavily scaled and 
belly is fully scaled. Lateral line contains 57-73 scales. A few 
small scales occur at base of caudal fin. Fin counts are: dorsal 
XII-XV, 13-15; anal 11, 9-11; pectoral usually 15. Vertebrae 
number 41-42. 
Breeding males may be more handsomely colored than our 
specimen, photographed in early June and somewhat faded. 
Genital papilla is a short wedge-shaped tube. Breeding tuber- 
cles are located on breast scales, a transverse band of scales 
anterior to genital papilla, a narrow band of scales on either 
side of anal fin, and a wider band along ventral midline of 
caudal peduncle. Breeding females have a dull yellow submar- 
ginal band in spiny dorsal fin and a tinge of yellow on body. 
Genital papilla is a rounded tube. Breeding tubercles are less 
prominent than in males and narrowly confined to ventral 
midline. 
Hubbs and Black (1940) recognized 2 subspecies, E. e. 
euzonum and E. e. erizonum, and reported intergrades be- 
tween them. Differences are mainly confined to the degree of 
cheek and breast scalation and slight color or pattern differ- 
ences. Pflieger (1971) adds information on the subspecies. 
Distribution. An endemic of the White River drainage in Ar- 
kansas and Missouri. Subspecies erizonum occurs in the Cur- 
rent River, and subspecies euzonum elsewhere. Intergrades or 
possible intergrades occur in the White River at Batesville, Ar- 
,kansas, the lower Black River, and the Spring River. 
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Natural History. The Arkansas saddled darter is a common 
inhabitant of clear streams of moderate to large size, where it 
occupies gravel- and rubble-strewn riffles with depths of 10-50 
cm. Unlike its relative on the northern slopes of the Ozarks, 
E. tetrazonum, it often enters creeks, where we have taken it 
in runs and narrow chutes. It is frequently captured with E. 
caem[eum, E. zonale, E. blennioides, E. flabellare, and E. 
stigmaeum. 
The life history and ecology of this species await study. It 
is the most distinct of the saddled darters in the Mississippi 
basin, and may be the longest isolated member, since it has 
given rise to recognizable subspecies. 
Abundance. Although this species is restricted in distribution, 
Robison (1974a) does not indicate it to be of special concern 
in Arkansas. It is well established in a variety of habitats and 
hopefully safe from extirpation. 
Name. Euzonum means well banded; the subspecific name 
erizonum means intensively banded. 
Etheostoma histrio Jordan & Gilbert Plate 8 
Harlequin Darter Subgenus Etheostoma 
Description. A moderate-sized darter rarely exceeding 60 mm 
SL. It is recognized as a member of subgenus Etheostoma by 
broadly connected gill membranes, expansive pectoral fins, 
complete lateral line, complete infraorbital and supratem- 
poral canals, and 6 branchiostegal rays. It is unique in the 
subgenus in the speckled appearance of the head and fins. It 
has a narrow frenum or may lack the frenum, an unusual con- 
dition for the subgenus. 
Six or 7 small dorsal saddles are well developed in most 
specimens. Nine to 11 vertically elongated lateral blotches 
may touch or fuse with dorsal saddles. On caudal peduncle 
lateral blotches most closely resemble vertical bands. Lower 
side is irregularly spotted and belly may also have a few spots. 
A small dark humeral bar is present and 2 large diffuse basi- 
caudal spots extend onto fin base. 
Irregularly shaped dark spots are scattered across other- 
wise pale cheek, opercle, and prepectoral area. Broad dark 
preorbital bands cover all but middle portion of snout and 
upper lip. Suborbital band may be missing or may be present 
as 1 of dark facial marks. Presence of a postorbital bar also is 
dependent on appropriate placement of facial spots. Two to 5 
spots on chin, 3 or more diffuse spots on gill membranes, sev- 
eral weak spots on lightly stippled breast, and a vertical slash 
in front of each pectoral fin complete anterior markings. 
A broad diffuse submarginal band and a narrow basal 
band occur in spiny dorsal fin. Remaining clear regions have a 
few dark spots on rays and adjacent membranes. Anterior 1 
or 2 membranes are rather uniformly darkened. Soft dorsal 
fin has 2 bands formed by darkening in and adjacent to rays. 
Similarly, 2-4 vertical bands occur in caudal fin, and 2 or 3 
such bands develop in anal and pelvic fins. Up to 5 vertical 
bands of similar origin occur in pectoral fin. 
Distribution of Etheostoma histrio 
Head scalation is quite variable. Cheek is naked or has 
several embedded scales dorsally. Opercle varies from moder- 
ately scaled to naked. Breast and anterior portion of belly are 
naked. Anterior nape scales are small and often embedded. 
Lateral line is complete or nearly so, and consists of 45-58 
scales. Fin counts are: dorsal IX-XI, 12-13 (11-14); anal 11, 7 
(6-8); pectoral 14-15 (13-16). Vertebrae number 37-38. 
Breeding males are brightly colored and intensely marked, 
as seen in color plate. Breeding tubercles are absent. Genital 
papilla is a small triangular flap. Females develop some green 
and dull yellow on body and fins. Body and fin markings may 
be bolder than those of males. Genital papilla is a short thick 
tube crenulate at tip. This may be the sauciest looking darter 
of all. 
Distribution. Tsai (1968a) clarified the distribution of the har- 
lequin darter. With a few notable exceptions it occurs in low- 
land portions of the Mississippi River basin. In the Red River 
basin it extends as far west as northeastern Texas and south- 
eastern Oklahoma. Along the western Gulf Coast it extends 
only to the Neches River in Texas, but east of the Mississippi 
below the Fall Line it extends into the Escambia River of west- 
ern Florida. Harlequin darters occur well above the Fall Line 
in the Arkansas River system, being found upstream to the 
Poteau River in Oklahoma. They also enter the lower Ohio 
River basin and occur above the Fall Line in the Embarras 
River, an Illinois tributary of the Wabash, and eastward to 
the lower Green River basin in Kentucky. 
Natural History. The harlequin darter is a widespread but 
spottily distributed inhabitant of creeks and medium-sized 
rivers, and is found in 2 distinct habitats. Above the Fall Line 
it has been captured most .frequently in riffles with coarse 
gravel substrate (P.W. Smith, 1979). In lowland streams, 
however, it often lives over sand among brush and detritus 
where log jams have created strong midstream currents. This 
microhabitat preference is reported in detail by Hubbs and 
Pigg (1972) for eastern Texas, and again by Sisk and Webb 
(1976) for western Kentucky. We have seined under these con- 
ditions and appreciate the difficulty, and sometimes danger, 
of collecting from log jams. 
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78 AMERICAN DARTERS 
The most frequent lowland associates are those Ammo- 
crypta within its range, Etheostoma asprigene, E. chloro- 
somum, E. zonale, Percina nigrofasciata, P. ouachitae, and 
probably several other species. 
We collected the harlequin darter in mid-March over a 
bedrock riffle in Bayou Pierre, Mississippi. Males were in 
breeding color and females apparently ready to spawn. This 
date probably precedes spawning in its northern range by 6 
weeks. Hubbs and Pigg found Texas specimens to be gravid in 
February. We find no additional information on the ecology 
of the harlequin darter, which awaits detailed study. 
Abundance. Pflieger (1971) says that harlequin darters have 
decreased in Missouri since the 1940s. Sisk and Webb (1976) 
view the pending channelization of Obion Creek and perhaps 
other streams of western Kentucky with alarm because the 
harlequin darter is already so restricted in that state. Miller 
(1972) lists the species as rare and endangered in Illinois, Ken- 
tucky, and Missouri. The Illinois population mentioned by 
Smith (1979) is in a precarious situation. Southern popula- 
tions may be faring much better. This species should be 
watched closely, since it is rare and perhaps endangered at the 
margins of its range. 
Name. Histrio is the latinized term for harlequin. The masked 
face, shaven head, and particolored tights of the harlequin of 
Italian comedy can easily be conjured by the appearance of 
this saucy little fish. 
Etheostoma inscriptum (Jordan & Brayton) Plate 9 
Turquoise Darter Subgenus Etheostoma 
Description. A moderate-sized darter reaching 66 mm SL, but 
usually less than 60 mm SL. Broadly connected gill mem- 
branes, expansive pectoral fins, frenum, complete lateral line, 
complete infraorbital and supratemporal canals, and 6 bran- 
chiostegal rays mark it as a member of subgenus Etheostoma. 
It is similar to E. swannanoa, which tends to have more 
clearly defined and more vertically elongated lateral blotches. 
It is even more similar to E. thalassinum, which almost always 
has 7 dorsal blotches rather than 6 or 5, as in E. inscriptum. 
The frenum is narrow to moderately broad. Gill membranes 
may be moderately rather than broadly connected. 
Six, occasionally 5, dorsal saddles are usually distinct but 
may contrast poorly with spaces between. Upper side is mot- 
tled. Seven or 8 lateral blotches are located mostly ventral to 
lateral line. A small spot often develops on each lateral scale 
to produce a dotted horizontal pattern. Belly and ventral cau- 
dal peduncle lack pigmentation. A basicaudal spot may be 
split into dorsal and ventral elements. There is a small hu- 
meral spot. 
Cheek is rather pale, opercle somewhat darker. Diffuse 
preorbital bar does not meet counterpart on snout. Broad dif- 
fuse suborbital bar is directed slightly posteriorly. A distinct 
postorbital spot is matched by another on opercle, and there is 
a vertical slash on prepectoral area. Chin and throat are stip- 
Distribution of Etheostoma inscriptum 
pled or sometimes spotted. Breast is spotted, a central spot 
often being triangular. 
First and last membranes of spiny dorsal fin are dark; the 
rest are dark only basally and along fin margin in some spec- 
imens. Membranes of soft dorsal fin may be darkened toward 
base or may support 3 horizontal bands. Caudal fin has 3 
wavy vertical bands. Anal and pelvic fins are usually clear in 
females and rather dusky near anal base and pelvic margins in 
males. Pectoral rays are alternately light and dark but are not 
noticeably banded. 
Cheek, opercle, and breast are naked. Nape is scaled; ante- 
rior scales are sometimes embedded. Anterior belly scales also 
may be partly embedded. Lateral line consists of 44-53 (39-61) 
scales. Fin counts are: dorsal IX-XI (VIII-XII), 10-12 (9-13); 
anal 11, 7-9 (6-10); pectoral 14-15 (13-16). Vertebrae number 
38-39. 
Breeding males may become more colorful than specimen 
shown in color plate, taken in late May. Breeding tubercles 
occur as white pads just anterior to genital papilla and along 
ventral midline of caudal peduncle. Genital papilla is a very 
small tube, scarcely protruding from cloaca. Breeding females 
appear rather robust and develop some green on body and a 
dull red submarginal band in spiny dorsal fin. They lack 
breeding tubercles. Genital papilla is a moderately long tube, 
grooved at tip. 
Richards (1966) found only slight differences between 
Altamaha and Savannah River populations. Our Savannah 
River specimens are more robust, while the Altamaha spec- 
imens have more evident horizontal bands. 
Distribution. Occurs above the Fall Line in both the Oconee 
and Ocmulgee arms of the Altamaha River basin. It is found 
in the Savannah basin above the Fall Line and rarely below it. 
The species has also been recorded from the upper Ogeechee 
and Edisto rivers. 
Natural History. The turquoise darter typically inhabits rif- 
fles of large creeks and small rivers. In much of its range such 
conditions occur sporadically, accounting for its spotty distri- 
bution. We have caught it at depths of 5-15 cm in bedrock 
runs, where it is usually found near large stones. Where gravel 
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and stony riffles are present it lives in moderately swift spots 
at depths of 10-30 cm. Darter associates may include Etheo- 
stoma hopkinsi, E. olmstedi, E. fusiforme, E. serriferum, E. 
fricksiurn, and Percina nigrofasciata, but it is unusual to take 
this species with more than 1 or 2 other kinds of darters. 
Females still had large yolky eggs when captured near 
Athens, Georgia, in mid-May, but Savannah River specimens 
were approaching maturity toward the end of March. We sur- 
mise that these dates fully span the breeding season of this 
species. Additional life history information is needed. 
Abundance. A careful eye should be kept on this darter be- 
cause destruction of additional habitat could lead to its de- 
cline. 
Name. Znscriptum means written on and presumably refers to 
the horizontal lines found on the body of mature males. 
Etheostoma kanawhae (Raney) Plate 9 
Kanawha Darter Subgenus Etheostoma 
Description. A moderate sized darter reaching somewhat over 
70 mm SL. Broadly connected gill membranes, expansive pec- 
toral fins, frenum, complete lateral line, complete infraorbital 
and supratemporal canals, and 6 branchiostegal rays identify 
it as a member of subgenus Etheostoma. One of the saddled 
darters by virtue of 5 or 6 prominent dorsal saddles, it is quite 
similar to E. variatum but usually has 1 more saddle, a 
blunter snout, more broadly connected gill membranes, and 
fewer breast and opercular scales. It differs from E. osburni 
both in the presence of an extra saddle and in having fewer 
scales in the lateral line. The frenum is well developed. 
Five or more often 6 dark saddles do not extend far down 
side. Nine to 11 lateral blotches are variable in shape, size, 
and intensity; on anterior half of body they tend to connect 
with small irregular spots and blotches on upper side. Lateral 
blotches on posterior half of body are usually vertical bands, 
the last occurring at junction of and extending a bit onto cau- 
dal fin. Lower side is somewhat spotted but belly is clear or 
lightly stippled. A narrow humeral bar is present. A caudal 
spot may be separate from or fused with last vertical band. 
A short preorbital bar is distinct in some individuals but is 
lost in darkly pigmented snout of others. A broad suborbital 
bar is diffuse in males, more distinct in females. A partial ring 
of pigment behind eye is the only indication of a postorbital 
bar. Darker opercle may bear a small spot at eye level. In fe- 
males chin often is lightly stippled; throat and breast are im- 
maculate. In males only breast is stippled. 
Separate dark spots form a basal band in spiny dorsal fin. 
A median dark band fades toward fin margin. Soft dorsal fin 
of males is narrowly edged in black and is heavily stippled 
near base of each membrane. In females most pigment occurs 
on or adjacent to rays. Pigment in caudal fin is distributed 
along edges of rays, tending to form more distinct vertical 
bands in females than in males. Anal and pelvic fins of fe- 
males are almost clear while those of males are moderately 
stippled. Vertical banding is more apparent in pectoral fins of 
Distribution of Etheostoma kanawhae 
females than of males. Females usually have a better defined 
prepectoral spot than males. 
Cheek and opercle are naked or latter may bear 1 or 2 
small embedded scales. Scales on nape may be small and em- 
bedded anteriorly. Breast scales, if present, occur between 
pelvic fins. Belly is fully scaled. Lateral line has 52-57 (48-57) 
scales. Fin counts are: dorsal XII-XI11 (XI-XIV), 12-13; anal 
II,8-9; pectoral 15-16. Vertebrae number 41-42. 
Breeding males are rather gaudy, as seen in color plate. 
Breeding tubercles occur on several ventral scale rows of belly 
and in a narrower band to end of caudal peduncle. Genital 
papilla is a tiny tube. Females may have a little yellow on 
body and a dull red marginal band on spiny dorsal. Genital 
papilla is a rounded tube of moderate length. Breeding tuber- 
cles occupy fewer scale rows than in males. 
Distribution. An endemic of the New River basin, that is, the 
Kanawha River system above the falls in Virginia and North 
Carolina. It is apparently absent in the New River basin in 
West Virginia, perhaps replaced by E. osburni. 
Natural History. The Kanawha darter is an inhabitant of me- 
dium to large streams. It is taken most commonly over sub- 
strates composed of gravel and small rubble at depths of 10-40 
cm. Its most frequent darter associates are Etheostoma flabel- 
lare, E. blennioides, and Percina gymnocephala. 
Raney's (1941) type material taken from New River at 
Crumpler, North Carolina, on April 1, 1940, included males 
in nuptial coloration and gravid females, suggesting to him 
that the breeding season was imminent. Collette (1965) ob- 
served breeding tubercles on males and females taken as late 
as June 8. We encountered a dense breeding assemblage in 
about 10 cm of water over swift riffles in West Fork, Little 
River, on May 15, 1969. 
Several streams from which the Kanawha darter has been 
reported are lower gradient components of the New River 
basin. In swifter montane streams the species seems to be rare 
or is replaced by E. osburni. Ross (1959) reported both E. 
kanawhae and E. osburni in the Little River, but from differ- 
ent localities. Ross helped us obtain our best specimens. 
Life history data are badly needed for this darter. 
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80 AMERICAN DARTERS 
Abundance. Common in only a few localities, the Kanawha 
darter is listed by Deacon et al. (1979) as threatened. Rote- 
none used to treat bean crops adjacent to New River at the 
type locality has had an adverse effect on this and other 
fishes. In 1969 we caught only 2 females at this site in spite of 
prolonged seining. 
Name. This species was named for the parent stream of cap- 
ture, the Kanawha, known above its falls as New River. These 
are the ultimate headwaters of the ancient Teays River, the 
preglacial predecessor of the modern Ohio River. 
Etheostoma osburni (Hubbs & Trautman) Plate 9 
Finescale Saddled Darter Subgenus Etheostoma 
Description. A rather large darter reaching 86 mm SL. Expan- 
sive pectoral fins, a frenum, complete lateral line, complete 
infraorbital and supratemporal canals, and 6 branchiostegal 
rays mark this as a member of subgenus Etheostoma. Among 
the saddled darters only E. euzonum has as many scales in the 
lateral line, and that species does not have vertical bands on 
the sides, as has E. osburni. The gill membranes are less 
broadly connected than in most species of the subgenus. The 
frenum is well developed. 
Five or rarely 6 dorsal saddles are present, the first extend- 
ing down to lateral line and the rest closely confined to dor- 
sum. Usually 11 (10-12) vertically elongated lateral blotches 
are present, anterior ones extending little beneath lateral line 
and posterior ones extending as vertical bands well toward 
ventral midline of body. Last band is found partially on body 
and partially on caudal fin. A dusky appearance is created by 
dark spots on most scales of body as far ventrally as belly, 
which is clear to lightly stippled. Scales of humeral region are 
somewhat enlarged but not marked with a bar. 
Cheek and opercle are protuberant, the latter distinctly 
darker than the former. A short broad diffuse preorbital bar 
often does not reach lips. Suborbital bar is distinct and bent 
posteriorly. Postorbital spot may be arc-shaped. Stippling on 
chin of some individuals is the only ventral pigmentation. 
Membranes of spiny dorsal fin are stippled except along 
clear margin. Spines are clear. In males stippling is denser ex- 
cept for clear windows at base of each membrane. Soft dorsal 
fin has a dark margin and in females an additional 3 or 4 lon- 
gitudinal bands. In males there is a clear submarginal zone, 
stippling then becoming steadily denser toward fin base. Ver- 
tical banding in caudal fin is moderately developed in females, 
poorly developed in males. Anal and pelvic fins of males are 
clear or virtually so, while those of females are lightly stippled 
or banded. Broad diffuse bands occur in pectoral fins of both 
sexes. 
Cheek is naked; opercle is naked or has 1-3 embedded 
scales. Scales on nape are small; those toward head are par- 
tially embedded. Breast varies from naked to having a few 
embedded scales between pelvic fins. Lateral line contains 59- 
70 scales, usually fewer than 67. Tiny scales extend onto cau- 
Distribution of Etheostoma osburni 
dal fin base. Fin counts are: dorsal XI-XI1 (X-XIII), 13-14 
(12-16); anal 11, 9-10 (8-1 1); pectoral usually 15. Vertebrae 
number 41 -43. 
As seen in color plate, breeding males are among the 
showiest of darters. These colors also persist longer than in al- 
most any other darter. Genital papilla is a short flattened 
tube. Breeding tubercles may develop on several scale rows 
anterior to genital papilla and along base of anal fin and cau- 
dal peduncle. Breeding females are dull compared to males 
but still develop much of the same general pattern. Genital 
papilla is a fairly long rounded tube. Tubercles of reduced size 
are distributed as in males. 
Distribution. Restricted to the New River in West Virginia 
and Virginia, not extending to the headwaters in North Caro- 
lina. 
Natural History. The finescale saddled darter is poorly known 
but seems to prefer cool rocky montane streams of good clar- 
ity and turbulent flow. Our specimens came from a heavily 
stocked trout stream which also supported sculpins, longnose 
dace, and stonerollers. Riffles were 10-20 cm deep and com- 
posed mostly of rubble. Pools were scoured in bedrock to 
depths of 2 m and often contained boulders as well as rubble. 
Specimens were captured from the foot of riffles with coarse 
substrate that included small boulders. Individuals were seen 
to move beneath boulders in pools to a depth of 1 m. The only 
darter associate was Etheostoma flabelIare. Extensive collect- 
ing might reveal other darter associates, such as E. blenni- 
oides, E. kanawhae, Percina roanoka, and P. oxyrhyncha. 
This species survives nicely in turbulent streams of steep 
gradient where massive stocking of trout has come into vogue. 
The impact of such plantings on E. osburni and other native 
fishes deserves serious attention because of potential deple- 
tion of food supply or direct predation. 
In spite of the persistence of bright colors well into sum- 
mer, our specimens taken in June seemed to be past breeding 
condition. 
The life history of the finescale saddled darter needs inves- 
tigation to reveal spawning site and season, life span, food 
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supply, population density, and other information valuable in 
judging its status. 
By way of comment, this was the species that caused us the 
greatest amount of effort in capture. It was finally taken and 
photographed only after a special 24-hour nonstop trip with 
Jim Barbour to a spot revealed by Raymond Bouchard. Iron- 
ically, we had collected nearby on several occasions without 
success. 
Abundance. The loss of suitable habitat within its restricted 
range has caused E. osburni to be listed by Deacon et al. 
(1979) as threatened. 
Name. Hubbs and Trautman (1932) named this darter for 
Raymond C. Osburn of Ohio State University, an ichthyol- 
ogist of note. 
Distribution of Etheostoma rupestre 
Etheostoma rupestre Gilbert & Swain Plate 9 
Rock Darter Subgenus Etheostoma 
Description. A moderate sized darter reaching 70 mm SL but 
seldom more than 60 mm SL. Broadly joined gill membranes, 
expansive pectoral fins, frenum, complete lateral line, com- 
plete infraorbital and supratemporal canals, and 6 branchio- 
stegal rays mark this as a member of subgenus Etheostoma. In 
lateral markings it is similar to E. blennioides but has a subor- 
bital bar lacking in the latter. It resembles E. histrio in some 
regards but lacks the prominent spots on the cheeks and ven- 
tral fins. Gill membranes are rather broadly joined, the mar- 
gin forming a shallow V. 
Back is crossed by 6 squarish saddles, each darkest at mid- 
line and fading ventrally. Scattered spots, often vertically 
elongated, occur on back and upper side. Usually 7 (6-9) irreg- 
ularly shaped blotches occur on side, occasionally resembling 
letters V or W. In males these may be partially obscured by 
dull vertical bands which on caudal peduncle extend almost to 
ventral midline. Scattered small spots are the only other ven- 
tral pigmentation. A divided basicaudal spot varies from 
fairly distinct to obscure. A small humeral bar and diffuse 
prepectoral spot are also present. 
Preorbital bar does not quite meet counterpart on lip. 
Cheek and opercle are rather pale but finely stippled and 
often have 1 or 2 faint spots. Suborbital bar is long and fairly 
distinct. A postorbital spot and another matching it on oper- 
cle are distinct. Chin, throat, and breast are lightly stippled. 
Dark pigment appears at base of each membrane in spiny 
dorsal fin. Remainder of membranes are lightly stippled ex- 
cept for dark outer band. Spines lack pigmentation. Mem- 
branes of soft dorsal fin are dark basally; there may be 2 or 3 
additional indistinct bands, or membranes may be rather uni- 
formly stippled. Rays are clear. Caudal membranes are dark- 
ened to produce several vertical bands, somewhat obscured in 
mature males by additional darkening. Anal and pelvic fins 
are stippled in males, virtually clear in females. Pelvic fins are 
rather long and pointed. Pigment in both rays and membranes 
of pectoral fins produces numerous vertical bands. 
Breast and cheek are scaleless; opercle has a few scales, 
often partially embedded. Belly typically is naked for some 
distance posterior to pelvic fins, occasionally almost entirely 
naked. Tsai (1968~) recognized an Alabama River race of E. 
rupestre in which nape is almost always completely scaled, 
and a Tombigbee River race in which nape almost always 
lacks many scales. Complete lateral line contains 46-57 scales 
in Tombigbee race and 51-65 scales in Alabama race. Fin 
counts are: dorsal XI-XI1 (X-XIII), 11-12 (9-13); anal 11, 7 (5- 
8); pectoral 14. Vertebrae number 36-40 (mode is 38 in Tom- 
bigbee race, 39 in Alabama race). 
Breeding males are not brilliantly colored but may exceed 
brightness shown in color plate. Breeding tubercles are ab- 
sent. Genital papilla is a short flattened tube. Breeding fe- 
males may develop touches of green and yellow. Genital pap- 
illa is a fairly long tube, somewhat flattened, posteriorly bent, 
and terminally pointed. 
Distribution. Widely, if somewhat sporadically, distributed in 
each of the major arms of the Mobile River system, both 
above and below the Fall Line in Mississippi, Alabama, Geor- 
gia, and Tennessee. Large numbers occur at several localities 
just below the Fall Line but dense populations are characteris- 
tic of few places in the Piedmont region. The Alabama River 
drainage, including the Cahaba, Coosa, and Tallapoosa riv- 
ers, is inhabited by the somewhat variable Alabama River 
race. Most of the Tombigbee River drainage, including the 
Tombigbee and Black Warrior rivers, is occupied by the uni- 
formly appearing Tombigbee River race. But that part of the 
Black Warrior lying above the Fall Line has rock darters only 
in the Sipsey Fork, and these are assignable to the Alabama 
River race, being most similar to the Cahaba River popula- 
tion. North River, which enters the Black Warrior just below 
the Fall Line, is inhabited by a population that Tsai (1968~) 
considers to be intergrades. He suggests that stream capture 
may explain the transfer of Alabama River stock into the 
Black Warrior. There is a parallel situation with Etheostoma 
jordani, which is widely distributed in the Alabama River sys- 
tem but also occurs above the Fall Line in the Black Warrior 
basin. 
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Natural History. The rock darter typically inhabits streams of 
medium to fairly large size and is not characteristic of tiny 
streams. Riffles underlain by coarse gravel or rubble and sub- 
jected to steady or rather strong current are most suitable. 
Etheostoma jordani and Percina nigrofasciata were the most 
common darter associates we saw in the Conasauga River, but 
almost any darters frequenting large streams of the Mobile 
River system could occur with the rock darter. A life history 
study of this darter would be a welcome scientific contribu- 
tion. 
Abundance. A species so widely distributed within the Mobile 
River system might be thought of as immune to extirpation, 
and indeed the rock darter is not in imminent danger. But res- 
ervoirs built above the Fall Line in the Coosa and Tallapoosa 
rivers may have further decreased the abundance of the spe- 
cies in those basins and certainly have fragmented the distri- 
bution pattern. The Sipsey Fork population is isolated above 
a reservoir, and the North River population is similarly 
threatened. A North River area we visited had been affected 
by cotton spraying and did not yield this or other darters. The 
Tennessee-Tombigbee Canal will further fragment and isolate 
populations in that basin. Rapid expansion of metropolitan 
Birmingham poses a threat to the upper Cahaba River. Big 
Sandy Creek south of Tuscalooa was virtually wiped out by 
rupture of a diesel oil pipeline a few days before our appear- 
ance to capture E. rupestre. Such events pose a serious threat 
to any species with restricted chances for reinvasion and recol- 
onization. 
Name. Rupestre refers to living among the rocks, an appro- 
priate epithet that has also supplied the common name. 
Etheostoma sellare (Radcliffe & Welsh) Plate 9 
Maryland Darter Subgenus Etheostoma 
Description. A moderate sized darter reaching 70 mm SL. Ex- 
pansive pectoral fins, frenum, complete lateral line, complete 
infraorbital and supratemporal canals, and 6 branchiostegal 
rays mark this as a member of subgenus Etheostoma. It is 
quite aberrant, however, in that gill membranes are only 
slightly joined. Some pores of the infraorbital canal emerge 
through scales on the quite protuberant cheek. Though pos- 
sessing the markings of a saddled darter, E. sellare differs in 
squamation, elongated head shape, female genital papilla, 
and belly scalation. Its relationships may eventually prove to 
be with another subgenus or may warrant unique subgeneric 
status. 
Irregularly shaped spots lie between 4 bold dorsal saddles 
which usually extend to lateral line. Atypically a saddle lacks 
the extension on one or both sides, or is missing entirely. Six 
to 8 lateral blotches occur just below lateral line; several are 
attached to and appear as ventral extensions of a saddle. 
Upper and lower side have irregularly shaped spots. Belly is 
clear. Humeral bar is fused with first dorsal saddle. 
Distribution of Etheostoma sellare 
A broad horizontal preorbital bar extends onto lips. 
Cheek is spotted and has a strong suborbital bar. Postorbital 
bar is reduced to a weak spot. Spotted opercle has dark verti- 
cal bands at anterior and posterior margins. Prepectoral area 
is stippled. Chin has a median cluster of spots and breast has 
several scattered spots. 
Darkening of spines produces a narrow submarginal band 
in first dorsal fin, augmented by darkening in last membrane. 
A second distinct band near fin base ends at about sixth spine. 
Rays of soft dorsal fin are darkened to produce several weak 
diagonal bands. Caudal fin rays are similarly darkened, pro- 
ducing about 4 vertical bands. Anal fin is rather small; spines 
and rays are blotchy, membranes are clear. Pelvic fin is clear 
to weakly spotted. Pectoral fin is especially long; numerous 
vertical bands are produced by darkening in rays. 
Cheek and opercle are heavily scaled; a patch of scales oc- 
curs on head near nape, which by contrast is naked along dor- 
sal midline. Prepectoral area, breast, and anterior part of 
belly are naked, scales may be missing on midline almost to 
anus. Lateral line consists of 43-48 (43-53) scales. Small body 
scales may encroach on caudal fin. Fin counts are: dorsal IX- 
X (VII-XII), 11-13; anal 11, 8-10; pectoral 13-15. Bailey and 
Gosline (1955) report 40 vertebrae and Knapp (1976) reports 
the range as 39-41. 
Breeding males develop some coloration not seen in the 
preserved specimen shown in color plate. Knapp furnishes a 
color description indicating that dorsal surfaces are yellow or 
olivaceous, dorsal saddles reddish brown, and lower body 
white with a golden cast in some cases. White tips of dorsal 
spines and rays, anal and pelvic rays, and lower pectoral rays 
contrast with brown and yellow bands in fins. A yellowish 
orange blotch at base of each pelvic fin and similar prepec- 
toral blotches are the only intense coloration. Genital papilla 
is a short pad in both sexes. 
Distribution. This was once the poorest known of all darters. 
No specimens were taken from the time of the description of 2 
juveniles by Radcliffe and Welsh (1913) until its rediscovery 
by Knapp et al. (1963). Deer Creek in Harford County, Mary- 
land, supports the only known breeding population, and 
strays occur in Gasheys Run downstream. No specimens have 
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been taken from Swan Creek since the original types in 1913. 
Whether additional populations were present before urban- 
ization and industrialieation of the lower Susquehanna River 
basin and the small streams at the head of Chesapeake Bay is 
a matter of conjecture. 
Natural History. The Maryland darter occurs in the first ma- 
jor riffle above tidewater in Deer Creek but has not been 
taken in upstream riffles. Its only darter associate is Etheo- 
stoma olmstedi. Individuals, particularly young and juve- 
niles, use adjacent pools to avoid strong currents. Knapp be- 
lieves that the small specimens taken sporadically in tiny 
Gasheys Run have strayed downstream from Deer Creek and 
do not represent a self-sustaining population. Other nearby 
streams are badly silted and tend to support algal species 
which characterize overenrichment. A saltwater barrier exists 
down the bay, and Conowingo Dam lies just upstream from 
the mouth of Deer Creek. 
Abundance. Federal agencies and those of Maryland were in- 
vestigating ways of saving this species even before it was 
placed on the endangered list by Deacon et al. (1979). Possible 
sewage pollution from a town near the head of Deer Creek has 
become another problem. Artificial propagation and stocking 
of the Maryland darter are justifiable, since otherwise it is 
only a matter of time before some chance pollution event 
wipes out the species. 
Name. Sellare means saddled. 
Etheostoma swannanoa Jordan & Evermann Plate 9 
Swannanoa Darter Subgenus Etheostoma 
Description. A moderate sized darter reaching 75 mm SL. 
Broadly joined gill membranes, expansive pectoral fins, 
frenum, complete lateral line, complete infraorbital and 
supratemporal canals, and 6 branchiostegal rays identify it as 
a member of subgenus Etheostoma. It is similar to E. inscrip- 
turn, which has more green on the body , and to E. thalas- 
sinum, which has 7 rather than 6 dorsal saddles. 
The first of 6 squarish dorsal saddles is the most prom- 
inent; the second and sometimes others may be poorly devel- 
oped. Scale margins on upper body are lightly stippled, often 
creating a cross-hatched pattern under nape and spiny dorsal 
fin. Scattered spots occur on much of body. In males, the ten- 
ter of scales on lower side may be stippled to create horizontal 
bands. Usually 9 midlateral blotches are developed, those to- 
ward head vertically elongated and those toward tail ovoid. 
Belly is pale. A small, well defined humeral bar may be hidden 
behind pectoral fin. Basicaudal spot is large, extending onto 
caudal fin, and often contrasting with cream colored areas 
above and below. 
Cheek and opercle are dark above, pale but stippled 
below. Preorbital bar, suborbital bar, and postorbital spot are 
diffuse. Chin, throat, and breast are lightly stippled, the 
breast more heavily so in males. 
Distribution of Etheostoma swannanoa 
Spiny dorsal fin has a thin dark marginal band. Beneath a 
clear submarginal zone, membranes become consistently 
darker toward fin base. Rays and adjacent portions of mem- 
branes of soft dorsal fin lack pigment, but center portion of 
each membrane is darkened, most intensely at base. Three or 
more vertical bands in caudal fin are produced by darkening 
of membranes. Anal and pelvic fin membranes in females are 
clear, while those in males are stippled. Pectoral fin is weakly 
banded in both sexes. 
Cheek, opercle, breast, and prepectoral area are scaleless. 
Nape is well scaled toward dorsal fin, but scales toward head 
are embedded or partly so. Belly is scaled except for a small 
area adjacent to pelvic fins. Complete lateral line contains 48- 
58 (46-62) scales. Fin counts are: dorsal XI-XI1 (X-XIII), 12- 
13 (1 1-14); anal 11, 8-9 (7-9); pectoral 15-16 (14-17). Vertebrae 
number 40-43. 
Breeding males are handsomely but not intensely colored, 
as seen in color plate. Breeding tubercles in form of flattened 
pads occur on belly scales just anterior to anal fin and on ven- 
tral caudal peduncle. Genital papilla is a short tapered tube. 
Females retain a reddish tinge in spiny dorsal fin and develop 
yellow pectoral fins, but otherwise lack coloration. Genital 
papilla is a posteriorly directed tube of considerable length, 
often bearing some melanophores on lateral margins. 
Richards (1966) found headwater populations in the 
Ffench Broad River to have larger and fewer body scales than 
those elsewhere in the river. Otherwise he nofed little geo- 
graphic variability. 
Distribution. An endemic species of the upper Tennessee 
River system. It occurs sporadically in the Little River of Ten- 
nessee and in some tributaries of the French Broad River in 
Tennessee and North Carolina. Specimens have been taken 
from the Nolichucky, Watauga, Holston, and Clinch rivers, 
but in recent years the species may have disappeared from one 
or more of these. 
Natural History. The Swannanoa darter inhabits cool upland 
and montane streams of medium to large size. The swift rif- 
fles occupied by the species are usually characterized by rub- 
ble and even boulders. No other species in subgenus Etheo- 
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stoma tolerates such austere habitat. Our specimens were 
taken only with Etheostoma chlorobranchium and E. blenni- 
oides as darter associates. Richards (1966) reports capture 
also with E. flabellare, E. rufilineatum, E. simoterum, and 
Percina evides. He found gravid males and females in the 
Holston River on April 2, when water was a cold and turbid 
8°C. Nest sites were not found. Several ripe pairs were caught 
over a mixture of rubble and gravel at the deepest part of the 
riffle (25-38 cm). 
Abundance. Unfortunately a variety of mining activities ap- 
parently have caused the extirpation of Swannanoa darters 
from some of their original range, and many additional miles 
of streams have disappeared beneath reservoirs. The species 
exists in isolated remnant populations, the great majority of 
which are in the French Broad River basin. Though not yet re- 
duced to rare and endangered status, the Swannanoa darter 
may not be able to survive much additional habitat destruc- 
tion. 
Name. Some of the type material of this darter was taken in 
the South Fork of the Swannanoa River at Black Mountain, 
North Carolina, and that particularly beautiful word was cho- 
sen for the trivial name. 
Etheostoma tetrazonum (Hubbs & Black) Plate 10 
Missouri Saddled Darter Subgenus Etheostoma 
Description. A robust, moderately large darter reaching a 
maximum of about 80 mm SL. Broadly joined gill mem- 
branes, expansive pectoral fins, frenum, complete lateral line, 
complete infraorbital and supratemporal canals, and 6 bran- 
chiostegal rays place it in the subgenus Etheostoma. It differs 
from several of its fellow saddled darters in having 4 distinct 
saddles. From E. sellare it differs in lacking heavily scaled 
cheeks, from E. euzonum in having a rounded rather than 
pointed snout, but from E. variatum only in having a greater 
degree of scalation on cheek and breast, plus other small dif- 
ferences, such as fewer lateral line scales. The 2 forms may be 
so similar as to constitute mere subspecies, yet they are widely 
separated geographically, and traditionally have been treated 
as distinct species. 
Four prominent saddles extend to or almost to lateral line. 
Patterns are variable, immature individuals having 9-1 1 ovoid 
lateral blotches, females having additional small irregular 
spots that join lateral blotches, and males having the last 5-7 
blotches vertically expanded into distinct bands that extend al- 
most to ventral midline. Mature females may show such band- 
ing to a lesser extent. All specimens have lightly cross-hatched 
upper sides, pale lower sides, and unpigmented bellies. 
Humeral area is dark, sometimes forming a large spot. A 
basicaudal spot is usually present. 
Cheek is lightly stippled and pale compared to opercle. 
Diffuse preorbital bar extends to lip. There is a wide indistinct 
suborbital bar and sometimes a faint postorbital spot. Chin, 
Distribution of Etheostoma tetrazonum 
throat, and breast are clear to lightly stippled in females, more 
heavily stippled in males. 
Little pigment occurs in dorsal fin spines but membranes 
are dark basally, forming a distinct band. A similar broader 
median band becomes less intense toward its outer margin. 
Soft dorsal fin in females has alternately light and dark rays 
and lightly stippled membranes except for a narrow marginal 
band. Dorsal rays are clear in males but membranes are dark- 
ened, particularly along blackened fin margin. Vertical band- 
ing is produced in caudal fin in females by alternately light 
and dark rays; this banding is less pronounced in males. Anal 
and pelvic fin in females is clear to lightly stippled; that in 
males are more dusky. Pectoral fin in males is more dusky but 
less distinctly banded than that in females. 
Cheek is naked; opercle bears a patch of scales. Nape is 
scaled, and 1-3 scales are exposed on dorsolateral part of head 
anterior to nape. Posterior part of breast is scaled, and a few 
embedded scales may be found anteriorly. Belly is well scaled. 
Complete lateral line consists of 48-54 (46-57) scales. Fin 
counts are: dorsal XI-XIII, 12-14; anal 11, 9-11; pectoral 14- 
16. Vertebrae number 39-42. 
Breeding males are gaudily colored, often with even more 
orange on belly than is seen in color plate. Breeding tubercles 
occur on belly just anterior to genital papilla, on either side of 
anal fin base, and on ventral scales of caudal peduncle. Gen- 
ital papilla is a short flattened tube. Females develop few of 
the bright colors of males. Yellow and blue may appear 
faintly in spiny dorsal, and yellow spots in soft dorsal, caudal, 
and pectoral fins complete coloration. Weakly developed 
breeding tubercles appear on belly. Genital papilla is a round 
elongated tube. 
Distribution. Restricted to northward flowing Ozark streams 
from the Sac River of the Osage system eastward to the Mera- 
mec River. The species also occurs in the Moreau River. This 
distributional pattern has an interesting relationship with that 
of Etheostoma variatum, which is found in that portion of the 
Ohio River basin which was part of the ancient Teays system. 
Since neither the variegate darter nor the Missouri saddled 
darter is found in the Tennessee, Cumberland, or Wabash 
drainages, ancestral stock may have ranged across the pregla- 
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cia1 Teays, which entered the upper Mississippi River about 
where the present Illinois River does. If this is the case, sep- 
aration of the two stocks probably occurred at the time of the 
Kansan ice advance. Alternatively, these saddled darters may 
have existed more recently in southern Illinois and western 
Kentucky and have disappeared in response to geologically re- 
cent changes, thus leaving the distributional gap we now see. 
Natural History. The Missouri saddled darter is abundant in 
clear, medium sized to large Ozark streams but is unlikely to 
be encountered in small streams. Strongly flowing deep riffles 
with clean gravel and rubble substrate are its favored habitat. 
Common darter associates include Etheostoma blennioides, 
E. caeruleum, E. flabellare, E. spectabile, E. zonale, Percina 
phoxocephala, and perhaps others. 
Pflieger (1975) indicates that little is known of the habits 
of the Missouri saddled darter other than his observations 
that it spawns in late April and May and probably feeds on in- 
sect larvae of the riffles. Our specimens from the Niangua 
River taken in late May included two mature females that did 
not contain yolky eggs, and other females that still did. This 
spawning period coincides almost exactly with that of the 
variegate darter, reported in detail by May (1969). Life his- 
tory studies on the Missouri saddled darter, coupled with bio- 
chemical analyses, might resolve the present quandary over 
validity of E. tetrazonurn as a full species. 
Abundance. It is fortunate that such a sharply delimited en- 
demic as the Missouri saddled darter remains locally abun- 
dant. Still, the conversion of the Osage system into slackwater 
impoundments has eradicated much suitable habitat and has 
fragmented the western range of the species. Lavish stocking 
of trout at Bennett Springs State Park may be reducing the 
abundance of this and other native fishes in the adjacent 
Niangua River. 
Name. Tetrazonum means four bands and refers to the prom- 
inent dorsal saddles. 
Etheostoma thalassinum Jordan & Brayton Plate 10 
Seagreen Darter Subgenus Etheostorna 
Description. A moderate sized darter reaching a maximum 
size of 65 mm SL. Broadly joined gill membranes, expansive 
pectoral fins, frenum, complete lateral line, complete infraor- 
bital and supratemporal canals, and 6 branchiostegal rays 
place it in subgenus Etheostorna. It is similar to E. inscripturn 
and E. swannanoa, which have only 6 dorsal saddles. 
Back is marked by 7 squarish saddles, or only 6 in some in- 
dividuals. Upper side is rather dark, often appearing blotchy 
or with zigzag marks or rows of horizontal spots. Side bears 8 
blotches, those on posterior half of body extending far down- 
ward. Belly and lower caudal peduncle lack pigmentation. 
There is a small humeral spot, and prepectoral area is stip- 
pled. A diffuse basicaudal spot is often bifurcate. 
A broad diffuse preorbital bar extends onto lip. Cheek is 
Distribution of Etheostoma thalassinum 
pale and crossed by a distinct suborbital bar, somewhat poste- 
riorly recurved. There is a postorbital spot. Chin, throat, and 
breast are stippled. 
Spiny dorsal fin has a narrow submarginal dark band, 
most intense in first and last membranes. Additional darken- 
ing may occur in a portion of each membrane adjacent to a 
spine, giving a striped effect. Membranes of soft dorsal fin 
are darkly stippled near base and become less so toward mar- 
gin. Rays are alternately light and dark, producing weak 
banding in some cases. Darkening in caudal rays and adjacent 
membranes creates a number of horizontal stripes, more 
sharply defined in females than in males. Anal and pelvic fins 
are virtually clear in females, variably darkened in males. Pec- 
toral fins are horizontally streaked like caudal fin. 
Cheek, opercle, breast, and prepectoral area are naked. 
Nape is variable but most often scaled except for anterior 
part, in which scales are embedded or absent. Belly usually 
lacks a few scales just behind pelvic fins. Lateral line is com- 
plete consisting of 39-45 (38-50) scales. Fin counts are: dorsal 
IX-XI (VIII-XI), 10-13; anal 11, 8-9 (6-10); pectoral usually 14 
or 15. Vertebrae number 39-40. 
Breeding males are handsomely if not brilliantly colored. 
Breeding tubercles are on midventral scales just anterior to 
anus and on ventral midline of caudal peduncle. Genital pap- 
illa is a short triangular flap. Breeding females are tinged with 
green and may develop a dull red band in spiny dorsal fin. Fin 
and body markings stand out sharply. Genital papilla is a long 
slender tube. 
Distribution. Occurs above and for a short distance below the 
Fall Line in the Santee River basin of North Carolina and 
South Carolina. Richards (1966) found that lateral line scale 
counts and certain other meristic data are somewhat higher in 
Congaree River than in Wateree River populations, but did 
not suggest subspecific recognition. 
Natural History. The turquoise darter is found in riffles of 
large creeks and rivers, usually among debris and associated 
obstacles or gravel and rubble when available. It is widely 
adapted in terms of water clarity and temperature, occurring 
in headwater streams stocked with trout and lowland streams 
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where various warm-water fishes thrive. Its darter associates 
are few. Etheostoma flabellare and Percina crassa share rif- 
fles with it above the Fall Line, and E. collis may occur near- 
by. E. saludae from above and E. serriferum and E. fusiforme 
from below the Fall Line are other swamp darters which may 
occasionally be taken with E. thalassinum. The presence of 
breeding tubercles indicates a breeding season of late March 
through April. Our only collection of colorful specimens was 
taken in an upland creek in the latter part of May, when only 
one male still showed much brilliance. 
No additional information is available on the natural his- 
tory of this interesting species. Scarcity of suitable habitat ap- 
parently limits its abundance or at least ease of capture 
through much of its range. In extreme headwaters it may be 
further threatened by stocked trout, which often are intro- 
duced in numbers beyond the carrying capacity of receiving 
streams. 
Abundance. The turquoise darter is not threatened with extir- 
pation but is common only locally. 
Name. Thalassinum refers to the sea and indirectly implies 
green. 
Etheostoma variatum Kirtland Plate 10 
Variegate Darter Subgenus Etheostoma 
Description. A rather large and robust darter, reaching 82 mm 
SL in our largest specimen. Broadly connected gill mem- 
branes, expansive pectoral fins, frenum, complete lateral line, 
complete infraorbital and supratemporal canals, and 6 bran- 
chiostegal rays place it in subgenus Etheostoma. It differs 
from several of its fellow saddled darters in having 4 distinct 
saddles. From E. sellare it differs in lacking heavily scaled 
cheeks, from E. euzonum in having a blunter snout, and from 
E. tetrazonum in minor respects only. The latter species has a 
greater degree of cheek and breast scalation and somewhat 
fewer lateral line scales, but many individuals are difficult to 
assign to one or the other category. The account on E. tetra- 
zonum gives additional information on the problem. 
The 4 dorsal saddles extend to or almost to lateral line. In 
a few cases additional darkening on back produces weak sug- 
gestions of saddles beneath 1 or both dorsal fins. Males usu- 
ally have 6 vertical bands on side, the last 3 generally fusing 
with counterparts ventrally. Anteriorly body is mottled, with 
a suggestion of 4 or 5 lateral blotches. In females entire side is 
mottled and vertical bands are imperfectly formed, if at all. 
Ventral surfaces are pale in both sexes, finely spotted in 
males. 
Cheek is pale with a diffuse wedge-shaped suborbital bar. 
A broad diffuse preorbital bar extends to or onto lip. A post- 
orbital spot is rarely present. Chin, throat, and breast are stip- 
pled in males but only lightly so in some females. 
Spiny dorsal fin has a narrow dark submarginal band, a 
broader, more diffuse median band, and a patch of dark pig- 
ment at base of each membrane. Banding is strongest in 
males. In females soft dorsal fin supports 4 or 5 thin bands 
Distribution of Etheostoma variatum 
formed by darkening in membranes. In larger males these 
bands become obscured by increased stippling throughout 
membranes. Four or 5 vertical bands formed by darkening of 
rays appear in caudal fin, which becomes more generally 
darkened in large males. Anal and pelvic fins are clear in fe- 
males, dusky in males. Pelvic spines are especially thick in 
both sexes. Darkening in rays produces 5 or 6 vertical bands in 
pectoral fins, less distinct in males than in females. 
Cheek is naked, and opercle is naked or may have a patch 
of embedded scales. One to 3 exposed scales occur on dorso- 
lateral portion of head. Nape and belly are fully scaled. Pre- 
pectoral area is naked but breast has scales between pelvic fins 
and sometimes a bit anterior to that. Two to 4 rows of small 
scales extend onto caudal fin. Lateral line is complete or 
nearly so, with 50-58 (48-60) scales. Fin counts are: dorsal 
XII-XI11 (IX-XIV), 13-14 (12-16); anal 11, 9-10; pectoral 14- 
16. Vertebrae number 40-41. 
Breeding males are brightly colored, as seen in color plate. 
Breeding tubercles appear in a wide patch just anterior to anus 
and continue to caudal fin base. Tubercles persist much of the 
year rather than only during the breeding season, as in many 
darters. Genital papilla is a short tube. Body and fin markings 
are prominent in breeding females. Blue and dull red or yel- 
low appear in spiny dorsal fin, and tinges of yellow show up in 
other fins; body is olive green. Genital papilla is a long round 
tube. Tubercles appear shortly before spawning in a patch on 
belly just anterior to anus. 
Distribution. Virtually confined to the Ohio River basin 
above the falls. The species' downstream limits are reached in 
the Whitewater and Blue rivers of southeastern Indiana and 
the Kentucky River. Upstream it can be expected to occur in 
most of the major tributaries of the Ohio to the headwaters of 
the Allegheny and Monongahela rivers. It does not occur in 
the Kanawha River basin above the falls, an area occupied by 
two other saddled darters, E. kanawhae and E. osburni. Be- 
cause we have encountered it abundantly only in streams 
which are relatively free of silt, we suspect that the rarity or 
absence of variegate darters in some Appalachian rivers is en- 
vironmentally induced by mining, farming, and other human 
activities. 
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Natural History. The variegate darter is most often found in 
rivers and their larger tributaries. It never enters creeks as 
small as those still occupied by its relative the greenside darter 
(Etheostoma blennioides), let alone those even smaller 
streams frequented by E. caeruleum, E. flabellare, and E. 
nigrum. To the extent that these species do enter rivers, they 
occur with E. variatum. Its more common associates also in- 
clude Percina maculata and P. oxyrhyncha. In Kentucky we 
have found that the optimum habitat for variegate darters and 
that for E. zonale are the same, but we find the latter persist- 
ing in partly silted rivers that no longer sustain the former. 
Most big-river darters have been suspected of completing 
sizable migrations during the year. In a comprehensive study 
of E. variatum, May (1969) confirmed Trautman's (1957) sus- 
picion that this species moves seasonally. According to May, 
greatly reduced flow in Big Darby Creek, Ohio, crowds these 
darters and seems to initiate a downstream displacement at 
least as far as the deep pools immediately below each spawn- 
ing and feeding riffle. He found some fin-clipped individuals 
which had moved as far as 5 km when recaptured in Decem- 
ber, but about 40% of his marked population remained on 
their riffle at least until water temperatures of 2°C caused 
their displacement to pools downstream. Funk (1955) demon- 
strated the same phenomenon of a mobile and a sedentary 
component in populations of larger stream fishes in Missouri. 
The situation is analogous to that of small mammals which 
wander when they are unable to establish territories. May ob- 
served the spring reinvasion of riffles starting with a pro- 
nounced rise in water levels after a late February rain. Mature 
males took up residence behind rubble and boulders near rif- 
fles, while females remained near the foot of riffles. Appar- 
ently small territories are defended against intruders which 
approach closer than 25 cm and thereby elicit the erection of 
dorsal fins, brightening of the horizontal red band on the 
belly, outthrusting of the pectoral fin, and sometimes body 
contortions. Combatants appear to nip at each other's fins 
without actually doing damage, but one male eventually re- 
treats. May found E. caeruleum males to be quickly intim- 
idated into retreat from the territory of a variegate darter. In 
the pursuit of a female, 2 males with previously established hi- 
erarchy often would reinitiate combat. 
May found male variegate darters to be ripe by mid-March 
at water temperatures not in excess of 5"C, and the majority 
of females to be delayed a month until water temperatures 
reached about 10°C. In the stream ripe females apparently 
move into the heads of riffles between April 17 and May 10 in 
Ohio, to join males and spawn in clean sand between boulders 
or in their lea. May observed details of spawning in labora- 
tory tanks, where a ripe female would dart through open 
areas, ascend to the surface, and sink back to the bottom. 
Males followed, sometimes engaging in ritualistic fights. The 
female selected a spawning site and buried her head in the 
sand. The attending male would mount her as she settled 
down horizontally, his head over hers but the posterior half of 
his body beside and parallel to hers. The pair would quiver for 
about 30 seconds and remain quiet for 1-3 minutes thereafter. 
The female would resume her original darting, in one case 
spawning 4 times in 2'/2 hours. Fertilized egg masses num- 
bered 20-70. Each female contained from 700 to 1,000 ripe 
eggs but it was unclear whether or not she laid the full comple- 
ment. The reproductive behavior of the variegate darter is 
generalized for genus Etheostoma in that females choose suit- 
able substrate in which to spawn and lead males to the site. 
Presumably optimal success is accorded those males whose 
territory contains substrate particularly attractive to ripe fe- 
males. 
May had remarkable success in rearing tank-spawned 
eggs, obtaining 90% hatch 13-14 days after spawning. During 
a 2-week postlarval stage the small darters swam freely in the 
water column and fed voraciously on brine shrimp supplied to 
them. By 6 weeks after hatciiing, young fish were considered 
juveniles and had initiated the benthic habits to follow them 
throughout life. 
Lachner, Westlake, and Handwerk (1950) found the vari- 
egate darter to grow rapidly for 2 years and slowly thereafter, 
reaching ages of 3-4 years. Additional information on food 
habits and population dynamics is needed. 
Abundance. We have observed the variegate darter to be com- 
mon at fewer spots in the Licking and Kentucky rivers in re- 
cent years than in the period of 1958-1964. Trautman (1957) 
found the species common in the lower end of the Miami, Lit- 
tle Miami, and Scioto rivers, in the upper Muskingum, and in 
short tributaries of the Ohio River in the extreme eastern part 
of Ohio. Absent from the Ohio itself since 1920, these darters 
must have been common previously, according to Trautman, 
especially at higher gradients. He found them to be rare on 
riffles that were partially silted or contained detectable coal 
wastes. Though not rare and endangered, this species has dis- 
appeared from much of its former habitat and is often present 
elsewhere in reduced numbers. 
Name. Variatum, meaning variegated, agrees closely with the 
common name. This darter has been called the "variegated" 
in various older publications, a name that sounds less stilted 
than the officially accepted common name, variegate darter. 
Etheostoma zonale (Cope) Plate 10 
Banded Darter Subgenus Etheostoma 
Description. A moderate sized darter reaching 62 mm SL. 
Broadly joined gill membranes, rather expansive pectoral 
fins, frenum, complete lateral line, and complete infraorbital 
and supratemporal canals associate it with subgenus Etheo- 
stoma, but it approaches the characteristics of subgenus Ulo- 
centra in having a small head and in often having the bran- 
chiostegal rays reduced from 6 to 5. Decreased head size com- 
bined with the presence of 6-8 squarish dorsal saddles distin- 
guishes E. zonale from other members of subgenus Etheo- 
stoma. Variability is too great to discuss completely; the 
reader is referred to Tsai and Raney (1974) for analysis of 
geographic variation. 
Back is usually crossed by 6 squarish saddles, sometimes 7 
or 8. Six to 13, but usually 9-11, vertical bands are fairly 
equally spaced along side. Anterior bands are narrow and do 
not extend far ventrally, but those on caudal peduncle are 
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broader and may continue almost to ventral midline. A mid- 
lateral stripe connects anterior bands but may become discon- 
tinuous toward tail. Spots on upper side sometimes coalesce 
into a poorly defined thin band. Lower side and belly are al- 
most without pattern. A small humeral spot may be partly 
hidden by pectoral fin. Four tiny caudal spots, vertically ar- 
ranged, are seen in a few cases but deletions and fusions 
occur, so that a single midcaudal spot is most common. 
A distinct preorbital bar extends onto lip, while a diffuse 
suborbital bar continues downward and slightly backward 
across cheek. Postorbital marks consist of a diagonal line on 
cheek and often an opercular spot posteriorly. Chin is finely 
stippled and additional spots may occur on throat and breast. 
A submarginal dark band extends the length of spiny dor- 
sal fin. Dark pigment also develops at base of each mem- 
brane, extending farther upward in males. Remainder of fin 
varies from clear to lightly stippled. Membranes of soft dorsal 
fin are rather clear except for stippling near base and beneath 
margin. There may be some darkening adjacent to fin rays, 
sometimes producing small blotches in females. Caudal fin 
membranes are clear, but darkening of rays produces several 
ill-defined vertical bands. Anal fin rays are blotchy; mem- 
branes are clear to lightly stippled. Pelvic fin is unusually nar- 
row, with 2 or 3 vague bands caused by darkening of rays. 
Pigment in pectoral fin rays produces poorly defined vertical 
bands. 
Scalation is extremely variable. Opercle and nape are 
scaled. West of the Mississippi River, individuals usually have 
partly to completely scaled cheeks, but naked cheeks are not 
uncommon in some eastern populations. Likewise, breast and 
belly are well scaled except for a reduction in eastern popula- 
tions. There are 36-63 scales in lateral series; a few individuals 
lack pores on last few scales. Highest counts occur in the 
Ozarks and upper reaches of the Tennessee River basin. By 
far the lowest counts occur in E. zonale lynceum from the 
Gulf Coast. Fin counts are: dorsal X-XI (VII-XIII), 11-12 (9- 
13); anal 11, 7-8 (6-9); pectoral 14-15 (10-16). Vertebrae num- 
ber 38-40 (37-42). 
Breeding males become quite colorful, as shown in color 
photographs. Genital papilla is a triangular flap. Breeding 
tubercles are absent. Breeding females are dark, with green 
and yellow hues commonly found on body. Dull red spots 
usually appear along base of spiny dorsal fin; anal fin may be- 
come green. Genital papilla is a thick tube of moderate length 
lacking a basal pad. Young individuals are poorly marked and 
may be confused in the field with a number of species, includ- 
ing E. caeruleum, E. spectabile, and various species of sub- 
genus Ulocentra. 
Tsai and Raney (1974) indicate that they could have recog- 
nized 7 subspecies of the banded darter at the 90% level of 
separation. They thought that such a decision would obscure 
relationships and chose instead to recognize only E. z. zonale, 
with 7 different races, and E. z. lynceum, with 3 quite similar 
races. The latter subspecies has 38-44 (36-47) lateral lines 
scales, whereas the nominate subspecies has 43-63 (39-63) lat- 
eral line scales. We have noticed that the vertical bands are 
much broader and more distinctly separated in lynceum than 
in zonale and suggest that the former is eligible for full species 
recognition. 
Distribution of Etheostoma zonale 
Distribution. Within the Mississippi River system subspecies 
zonale occurs from the Verdigris River in Kansas eastward to 
the upper Allegheny River basin in New York and from the 
Minnesota River south to the Fall Line, both east and west of 
the mainstream Mississippi. The subspecies is absent from the 
upper Kanawha River and the Cumberland River above the 
falls. E. z. lynceum occurs in Mississippi River tributaries 
from Tennessee southward to Louisiana and in adjacent Gulf 
Coast drainages eastward to the Pascagoula basin in Missis- 
sippi and Alabama. The banded darter has entered western 
tributaries of Lake Michigan but apparently has not spread 
farther in the St. Lawrence basin. It also has been caught in 
the upper Savannah River basin in Georgia, presumably an in- 
troduction. Specimens have been captured throughout much 
of the Susquehanna River (Denoncourt and Stauffer, 1976) 
and are like individuals from the upper Ohio River basin. 
Kneib (1972) seems correct in saying that these were probably 
bait releases. 
Natural History. Etheostoma zonale zonale typically lives in 
rivers and large creeks of moderate gradient. Trautman (1957) 
indicates that it enters smaller streams in Ohio, but we have 
only taken it in stream units of fourth order or larger. Sub- 
strates of coarse gravel to rubble are preferred. The species is 
best sought at depths exceeding 25 cm, ordinarily at or adja- 
cent to midchannel, except along the margins of extremely 
swift riffles. Characteristic darter associates in the Ohio River 
basin include E. blennioides, E. caeruleum, E. flabellare, E. 
variatum, and members of subgenus Nothonotus. Percina ca- 
prodes, P. copelandi, P. evides, P. phoxocephala, and P. sci- 
era are potential associates. In the Ozarks we have caught 
banded darters with E. blennioides, E. euzonum, E. juliae, 
and E. tetrazonum. It undoubtedly occurs commonly with ad- 
ditional species. 
Subspecies lynceum lives in quite different habitat for the 
most part, because bedrock riffles are so rare within the Gulf 
Coastal Plain. Swift runs are created by fallen timber, allow- 
ing the development of clean sand and gravel bars often with 
associated aquatic plants. Under these conditions we have 
taken banded darters with E. swaini and P. nigrofasciata. 
Bedrock riffles such as those of Bayou Pierre in Mississippi 
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are the rare exception in lowlands; at this spot we found 
banded darters in the strongest and deepest runs in association 
with E. histrio, E. rubrum, P. ouachitae, and P. sciera. 
Various biologists have established the fact that E. zonale 
spawns in April, May, or even June. Several investigators- 
Blair (1959) in Oklahoma, Lachner, Westlake, and Handwerk 
(1950) in Pennsylvania, and Trautman (1957) in Ohio-have 
verified the close association of the banded darter with E. 
blennioides, particularly where filamentous algae and aquatic 
mosses abound. Since E. blennioides uses these areas for 
spawning, there is a possibility that the banded darter also 
does. Lachner, Westlake, and Handwerk found males to out- 
number females in all age classes and to outgrow them, and 3- 
4 years to be the normal life expectancy. Unfortunately the 
life habits of the form lynceum are all but unknown. 
Abundance. The banded darter remains common throughout 
much of its range and is in no particular danger, although 
populations on the margin of its range, particularly to the 
west, may be in jeopardy. The actual abundance of lowland 
populations is not well enough known to preclude their endan- 
germent from large-scale dredging or other stream altera- 
tions. Beckham (1977) has voiced concern for protection of 
the Escatawpa River in which the southern banded darter 
reaches its eastern limit. The stream has been considered for a 
massive impoundment, unfortunately. 
Name. Zonale means banded. Lynceum means lynxlike or 
sharp-sighted. 
Etheostoma atripinne (Jordan) Plate 10 
Cumberland Snubnose Darter Subgenus Ulocentra 
Description. A robust moderate sized darter reaching a max- 
imum length of about 60 mm SL. It is recognized as a member 
of subgenus Ulocentra by the combination of a blunt snout, 
small mouth, broadly joined gill membranes, 5 branchiostegal 
rays, fully scaled belly, nape distinctly humped, and 8 or 9 
squarish dorsal saddles. It is distinguished from the majority 
of species in the subgenus by the presence of a frenum but is 
readily separable from E. simoterum only by the position of 
the 2 anterior dorsal saddles. 
First 2 dorsal saddles lie anterior to first dorsal fin spine 
but may be partially fused. Fifth saddle is the most prominent 
of the 9. Nine or 10 vertically elongated blotches connected by 
a thin midlateral stripe constitute principal side markings. 
Tiny spots on upper side often occur in clusters. Ventral sur- 
faces are clear to lightly stippled. 
A marginal to submarginal dark band in spiny dorsal fin is 
produced by stippling in membranes, which elsewhere are al- 
most clear. Spines are alternately light and dark but do not 
produce distinct banding. Membranes of soft dorsal fin are 
stippled and rays are less contrastingly light and dark than 
dorsal spines. Pigment in and adjacent to caudal rays creates 
weak vertical bands. Anal and pelvic fins are virtually clear; 
pectoral rays and membranes may be clear or lightly stippled. 
Distribution of Etheostoma atripinne 
Opercle is scaled; cheek scales may be partially embedded 
or restricted to posterior half. Nape is partly to fully scaled. 
Prepectoral area is scaled but breast usually is naked. Lateral 
line is complete, consisting of 50-60 scales. Fin counts are: 
dorsal IX-XIII, 9-12; anal 11, 6-8; pectoral usually 14. Verte- 
brae number 38-40. 
Brightly colored breeding males develop fin patterns not 
seen in other specimens. Females may develop bold body pat- 
tern when sexually mature and display yellow tones on body. 
Female genital papilla is a short round tube thicker and longer 
than that of males. Juveniles are poorly marked and show lit- 
tle difference in appearance from E. simoterum and E. et- 
nieri. E. atripinne and E. simoterum may be the same species, 
as noted by Etnier in Lee et al. (1980). 
Distribution. Narrowly confined to the middle Cumberland 
River basin, where it occurs from Wolf River in Tennessee 
and Fishing Creek in Kentucky westward to the Harpeth River 
in Tennessee and the Red River in Kentucky and Tennessee. It 
is absent from much of Caney Fork. 
Natural History. The Cumberland snubnose darter is an 
abundant inhabitant of clear shallow streams with rock or 
gravel substrates. In large rivers it is confined to gravelly mar- 
gins of riffles. The species is absent from or occurs in much 
reduced numbers in murky water or where stream gravels are 
impacted in silt. 
This darter presumably spawns in a vertical position like 
the 2 forms of subgenus Ulocentra observed by Winn (1958a). 
We encountered a breeding group in a tributary of the East 
Fork of Stones River on April 4, 1969. Breeding males and 
ripe females were caught along the steep bank against a stump 
and its roots, which broke the force of the adjacent turbulent 
riffle. It seemed quite doubtful that they were moving into the 
riffle to spawn, because we could catch no fish in the strong 
surge. More likely the fish were spawning against the rocky 
vertical bank or the tree roots themselves. A life history of the 
handsome fish would constitute a welcome addition to the 
knowledge of darters. Common or likely associates are E. 
kennicotti, E. obeyense, E. virgatum, E. blennioides, E. stig- 
maeum, and E. caeruleum. 
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Abundance. The Cumberland snubnose darter is in no danger 
of extermination because it is well established in so many 
small streams. But much of the limestone portion of the mid- 
dle Cumberland River basin has fallen victim to poor land 
management. Overgrazing and poor timber management have 
all but allowed the disappearance of soil on many hillsides. 
Such conditions are bound to have a deleterious effect on all 
aquatic organisms. 
Name. Atripinne means black fin, probably in reference to 
the dark pattern which persists in the dorsal fins of preserved 
adult males. 
Etheostoma baileyi Page & Burr Plate 11 
Emerald Darter Subgenus Ulocentra 
Description. A moderate sized darter reaching 45 mm SL in 
our largest specimen. It is rather small and delicate for a 
member of subgenus Ulocentra, in which it is placed by hav- 
ing a blunt snout, small mouth, gill membranes broadly 
joined, 5 branchiostegal rays, scaled belly, humped nape, and 
8 or 9 squarish dorsal saddles. A narrow frenum is present. A 
few individuals have 6 rather than 5 branchiostegal rays. 
None of dorsal saddles is particularly intense; posterior 
ones tend to be small and poorly defined. Eight or 9 lateral 
blotches are evenly distributed. Upper side is stippled or 
marked with small spots, while lower side and belly are vir- 
tually devoid of pigment. 
Diffuse preorbital bar fails to meet counterpart on lip. 
Suborbital bar is long but lacks intensity. Postorbital spots 
may be present and a dark band may extend upward and 
backward from eye. 
Pigment in membranes of spiny dorsal fin produces 2 or 3 
vague horizontal bands. Conversely, pigment in rays of soft 
dorsal fin produces 2 or 3 faint bands. Caudal fin is weakly 
pigmented but not patterned. Remaining fins are almost de- 
void of pigment. First few anal rays are particularly short. 
Cheek and opercle are scaled, though cheek scales are 
sometimes hard to see. Posterior part of nape is scaled but 
scales may be embedded or absent nearer head. Prepectoral 
area may be scaled but breast is naked. Lateral line consists of 
46-53 scales, the last 3 or 4 sometimes unpored. Fin counts 
are: dorsal X-XI (IX-XII), 10-1 1 (9-12); anal 11, 7 (6-8); pec- 
toral usually 14. Vertebral counts have not been made. 
Bright coloration of breeding males, dominated by green, 
is well shown in color plate. Genital papilla is a short round 
tube. Breeding females may become darker and develop a yel- 
low or green cast to body. Submarginal band of spiny dorsal 
fin may become reddish brown. Genital papilla, longer and 
thicker than that of male, is posteriorly bent near tip. 
Distribution, Closely associated with the Cumberland Pla- 
teau. This is one of the few darters to occur above Cumber- 
land Falls, and is found below them in the Laurel and Rock- 
castle rivers as well as a few eastern tributaries of the Big 
South Fork in Tennessee. It occurs in the upper Kentucky 
Distribution of Etheostoma baileyi 
River basin as far downstream as Red River. This species and 
Etheostoma sagitta are the only endemic fishes restricted to 
the upper Cumberland and the Kentucky River. The situation 
was apparently explained by Kuehne and Bailey (1961), who 
found a quite recent stream capture of a Cumberland head- 
water creek by the headwaters of the South Fork of the Ken- 
tucky. A subspecies of the johnny darter, E. nigrum susanae, 
and E. kennicotti could also have been transferred to new 
habitat, but if they were, the former was genetically swamped 
by the nominate subspecies and the latter proved unsuccess- 
ful. 
Natural History. The emerald darter is locally common within 
its range and occasionally is the most abundant darter in mod- 
erate sized streams with riffles containing gravel or rubble. In 
rivers it persists in the shallow, less swift portions of riffles. It 
is most often associated with Etheostoma caeruleum, E. blen- 
nioides, E. flabellare, and E. nigrum. 
May is the month of maximum coloration for males and 
presumably is the peak spawning month. Spawning behavior 
has not been reported but may resemble that of E. barrenense 
and E. rafinesquei observed by Winn (1958a). 
As the only Ulocentra to enter the upper Ohio River basin, 
this little darter should evoke the interest of ichthyologists. If 
the stream capture that allowed it to enter the Kentucky River 
can be accurately dated, this species would be useful to mea- 
sure rates of morphological change in darters. 
Abundance. Although the range of this species almost coin- 
cides with that of intense stripmining of coal, the emerald 
darter persists at a number of locations and seems to survive a 
degree of siltation. Deacon et al. (1979) indicate it to be 
threatened in Tennessee, but such status is unwarranted in 
Kentucky. 
Name. Named for Reeve M. Bailey, who as curator of fishes 
at the University of Michigan Museum of Zoology contrib- 
uted to many aspects of systematic ichthyology. Page and 
Burr (1982) assign the common name emerald darter to agree 
with the unofficial descriptive name used in several scientific 
papers that noted the unusual male coloration. 
i
tr
i .
tra,
1 II,
.
'
·
istri~ution'.
),
. ,
. i t
.
~
, . -
, . . .
. .
tra
i s
ce.
,
.
)
Etheostoma (Ulocentra) 91 
Etheostoma barrenense Burr & Page Plate 11 
Splendid Darter Subgenus Ulocentra 
Description. A moderate sized robust darter, 51.2 mm SL in 
our largest specimen, with characteristics typical of subgenus 
Ulocentra. The frenum is well developed and gill membranes 
are broadly connected. 
The 8 or 9 dorsal saddles vary in intensity. The first and 
fourth are usually darkest, while those beneath spiny dorsal 
fin may be difficult to see. Many scales on upper side are 
darkened, producing small faint blotches. Eight or 9 lateral 
blotches occur; the 1 beneath gap between dorsal fins is ordi- 
narily the largest and darkest. Lateral line is somewhat arched 
anteriorly, appearing as a light streak. Tiny blotches on lower 
side are rather faint except on some females. 
Preorbital bar dissipates into stippling on snout. Subor- 
bital bar is poorly defined but postorbital spot is distinct. 
Stippling on upper cheek may form a reticulate pattern. Many 
individuals display a distinct prepectoral spot. 
A diagonally-set dark band at origin of spiny dorsal fin de- 
scends to base and disappears before end of fin. One or 2 me- 
dian bands and a marginal band also are present. Soft dorsal 
fin has a dark basal band and scattered dark spots elsewhere. 
Caudal fin is vertically banded. Anal and pelvic fins are clear 
and pectoral is lightly stippled. 
Nape and opercle are well scaled; cheek scales are small, 
often partly embedded. Prepectoral area is variably scaled; 
breast is naked. Lateral line is complete, consisting of 41-50 
scales; small scales often extend onto caudal fin. Fin counts 
usually are: dorsal X-XI, 11-12: anal 11, 7-8; pectoral 14. Ver- 
tebral number is unknown. 
Breeding males may become even more gaudily colored 
than that in color plate, being one of the showiest species in 
Ulocentra. Genital papilla is a short round tube. Body pattern 
of breeding females is usually very distinct but color is vir- 
tually limited to a little red on spiny dorsal fin. Genital papilla 
also is a short round tube in the few mature females we have 
seen. 
Distribution. Found in the Barren River arm of the Green 
River system in Kentucky and Tennessee. 
Natural History. This species is locally abundant in clear 
streams of small to medium size where gravel riffles occur. In 
large streams it is confined to riffle margins. It can be taken 
with a number of other darters, particularly Etheostoma cae- 
ruleum. 
The specimen used for our illustration came from Tram- 
mel Fork Creek near Scottsville, Kentucky. The stream con- 
tained several kinds of darters and numerous specimens of the 
hellbender, Cryptobranchus alleganiensis. Such fine condi- 
tions prevail in all too few places. 
Breeding behavior is known in some detail. Winn (1958a) 
found that by mid-April males are holding widely scattered 
territories in pools at depths of 30 cm or less. At shallow 
depths these territories are often interspersed with those of E. 
flabellare. In numerous head-to-tail displays the smaller male 
Distribution of Etheostoma barrenense 
involved is usually the one to give ground and presumably 
tends to be relegated to raceways and shallow pool margins or 
is eliminated from the breeding population altogether. Fe- 
males appear to be attracted by male displays to spawning 
sites on slanting rocks. With dorsal spines depressed the fe- 
male moves up the rock surface, laying several eggs singly. 
Actual spawning movements seem to be initiated by the 
male's mounting the female, both partners maintaining bal- 
ance against the rock with their pectoral fins. Most dominant 
males are 3 years old and the majority of spawning females 
are 2. Survival past 3 years is unlikely for either sex. A 2-year- 
old female will contain about 800 eggs; a 3-year-old female 
will be less fecund. Spawning activity is completed by mid- 
May. Winn's aquarium observations showed that a dominant 
male attracts females singly to its nest. A less dominant male 
occasionally spawns successfully with an unoccupied female. 
Failure by any male to continue guarding his clutch of eggs 
may result in predation by other darters in the aquarium. The 
dispersed pattern of nests in nature probably reduces such 
cannibalism. Aquarium spawning commenced as water tem- 
perature exceeded 20°C. 
Winn's observations probably explain why we have often 
encountered breeding males of most Ulocentra species against 
clean banks where vertically or diagonally set rocks are swept 
clear of debris by a moderate current. Some species of Ulo- 
centra, however, seem most active in areas of mixed gravel 
and rubble when breeding. 
Abundance. Although dispersal through the Barren River 
basin is prevented by a reservoir, and local habitat destruction 
has occurred, this species is in no present danger of extermina- 
tion. 
Name. Named for the river basin in which it occurs. Page and 
Burr (1982) accepted the unofficial name splendid darter used 
by R.M. Bailey and others in referring to this species. 
Etheosto a barrenense Bur & Page Plate 1
Splendid Darter Subgenus Ulocentra
Description. A moderate sized robust darter, 51.2 mm SL in
our largest specimen, with characteristics typical of subgenus
Ulocentra. The frenum is well developed and gil membranes
are broadly connected.
The 8 or 9 dorsal saddles vary in intensity. The first and
fourth are usual y darkest, while those beneath spiny dorsal
fin may be dif icult to se . Many scales on upper side are
darkened, producing smal faint blotches. Eight or 9 lateral
blotches oc ur; the 1 beneath gap between dorsal fins is ordi-
narily the largest and darkest. Lateral line is somewhat arched
anteriorlY, appearing as a light streak. Tiny blotches on lower
side are rather faint except on some females.
Preorbital bar dis ipates into stippling on snout. Subor-
bital bar is poorly defined but postorbital spot is distinct.
Stippling on upper che k may form a reticulate pat ern. any
individuals display a distinct prepectoral spot.
A diagonal y-set dark band at origin of spiny dorsal fin de-
scends to base and disappears before end of fin. One or 2 e-
dian bands and a marginal band also are present. Soft dorsal
fin has a dark basal band and scat ered dark spots elsewhere.
Caudal fin is vertical y banded. Anal and pelvic fins are clear
and pectoral is lightly stippled.
Nape and opercle are wel scaled; che k scales are smal ,
often partly embed ed. Prepectoral area is variably scaled;
breast is naked. Lateral line is complete, consisting of 41-50
scales; smal scales often extend onto caudal fin. Fin counts
usual y are: dorsal X-XI, 1 -12: anal II, 7-8; pectoral 14. Ver-
tebral number is unknown.
Bre ding males may become even more gaudily colored
than that in color plate, being one of the showiest species in
Ulocentra. Genital papil a is a short round tube. Body pat ern
of breeding females is usual y very distinct but color is vir-
tual y limited to a lit le red on spiny dorsal fin. Genital papil a
also is a short round tube in the few ature females we have
se n.
Distribution. Found in the Bar en River arm of the Green
River system in Kentucky and Tennes e .
Natural History. This species is local y abundant in clear
streams of smal to ediu size where gravel rif les occur. In
large streams it is confined to rif le argins. It can be taken
with a number of other darters, particularly Etheosto a cae-
ruleum.
The specimen used for our il ustration came from Tram-
mel Fork Creek near Scot svil e, Kentucky. The strea con-
tained several kinds of darters and numerous specimens of the
hel bender, Cryptobranchus al eganiensis. Such fine condi-
tions prevail in al too few places.
Breeding behavior is kno n in some detail. inn (1958a)
found that by mid- pril males are holding widely scattered
ter itories in pools at depths of 30 cm or les . At shal ow
depths these ter itories are often interspersed with those of E.
flabellare. In nu erous head-to-tail displays the s aller ale
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Distribution of Etheosto a barrenense
involved is usual y the one to give ground and presu a l
tends to be relegated to raceways and shal ow pool argins or
is eli inated from the breeding populati altogether. Fe-
males appear to be at racted by ale displays to spawning
sites on slanting rocks. ith dorsal spines depressed the fe-
ale oves up the rock surface, laying several eggs singly.
Actual spawning ovements se m- to be initiated by the
male's ounting the female, both partners aintaining bal-
ance against the rock with their pectoral fins. ost do inant
males are 3 years old and the ajority of spawning fe ales
are 2. Survival past 3 years is unlikely for either sex. 2-year-
old female wil contain about 800 eggs; a 3-year-ol fe ale
wil be les fecund. Spawning activity is co plete by id-
ay. inn's aquariu observations sho ed that a do inant
ale at racts females singly to its nest. les do inant ale
occasional y spawns succes ful y ith an unoccupie fe ale.
Failure by any ale to continue guarding his clutch of eggs
ay result in predation by other darters in the aquariu . The
dispersed pat ern of nests in nature proba l reduces such
cannibalism. quariu spa ning co enced as ater te -
perature exceeded 20° .
inn's observations probabl explain hy e have often
encountered breeding ales of ost Ulocentra species against
clean banks here vertical y or diagonal y set rocks are s ept
clear of debris by a oderate current. So e species of lo-
centrq, ho ever, seem ost active in areas of ixed gravel
and rubble hen breeding.
Abundance. Although dispersal through the Barren iver
basin is prevente by a reservoir, and local habitat destruction
has occur ed, this species is in no prese t danger of exter ina-
tion.
a e. a e for the river basin in hich it occurs. Page and
Burr (1982) accepted the unofficial na e splendid darter used
by R. . ailey and others in referring to this species.
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Etheostoma coosae (Fowler) Plate 1 1  
Coosa Darter Subgenus Ulocentra 
Description. A robust moderate sized darter reaching a max- 
imum length of about 60 mm SL. It is placed in subgenus Ulo- 
centra by virtue of a blunt snout, small mouth, broadly joined 
gill membranes, fully scaled belly, humped nape, and 8 or 9 
squarish dorsal saddles. It is unusual in having the normal 6 
branchiostegal rays rather than the 5 that characterize other 
Ulocentra. The snout is less blunt than that of most species in 
Ulocentra and the gill membranes may be somewhat less 
broadly joined. The frenum is absent. 
None of the 8 or 9 dorsal saddles is exceptionally dark, 
and those beneath spiny dorsal fin are rather pale. A diffuse 
midlateral band is overlain by 9 or 10 blotches, the anterior 
ones rounded and those toward tail vertically elongated. Iso- 
lated spots and narrow stripes on upper side may connect a 
lateral band to a dorsal saddle. Humeral area is darkened in 
many individuals. Ventral surfaces lack pigmentation. 
A broad preorbital bar extends downward to lip but fails 
to meet counterpart. Suborbital bar is fairly distinct and a 
postorbital spot is present. An additional diagonal bar usually 
occurs on cheek. 
Spiny dorsal fin supports a dark marginal band and 2 sub- 
marginal bands. Additional darkening may develop at base of 
each fin membrane. Such banding is incomplete in small indi- 
viduals. Basal portion of soft dorsal fin is clear but outer 
three-quarters is darkened by pigment in and adjacent to rays, 
leaving a clear strip along center of each membrane. Darken- 
ing in caudal fin rays produces 3 or 4 wavy vertical bands. 
Caudal membranes may be lightly stippled. Anal, pelvic, and 
pectoral fins are clear or nearly so. 
Nape, cheek, opercle, and prepectoral area are scaled; 
breast is naked. Lateral line is complete, with 46-53 scales. Fin 
counts usually are: dorsal X-XI, 10-12; anal 11, 7-8; pectoral 
13-14. Vertebrae number 37-39. 
As with most snubnose darters, breeding males are very 
colorful, as seen in color plate. Breeding tubercles are absent; 
genital papilla is a small tube. Body pattern of breeding fe- 
males is very bold, and dull red often appears in spiny dorsal 
fin. Genital papilla is a short tube, crenulate at tip. 
Distribution. An endemic of the Coosa arm of the Alabama 
River basin in Alabama, Georgia, and Tennessee. Boschung 
(1961) cites collection records, mostly from the upper portion 
of the basin, where it is abundant. 
Natural History. Like most members of Ulocentra, the Coosa 
darter generally occurs in clear streams of small to medium 
size where moderate current and gravel or rubble substrates 
are found. In large streams it is mainly limited to shallow 
gravelly portions of riffles. 
We have found no reference to the ecology of this darter. 
Some ripe females were present in collections we made during 
early May in northwestern Georgia. The scarcity of such fe- 
males indicates that most spawning activity occurs earlier. By 
chance we collected virtually at the type locality for the Coosa 
Distribution of Etheostoma coosae 
darter and found it to be common there. It may be taken with 
most other darters of the Coosa basin including P. nigrofasci- 
ata and P. palmaris. 
Abundance. Although geographically confined, the Coosa 
darter appears to be in no danger of extirpation and is locally 
abundant. 
Name. The trivial name given this darter by Fowler (1945) is 
in obvious reference to the river basin of capture. Subsequent 
clarification of its full range proves the choice to have been 
appropriate. 
Etheostoma duryi Henshall Plate 11 
Blackside Snubnose Darter Subgenus Ulocentra 
Description. A robust moderate sized darter reaching a max- 
imum length of about 60 mm SL. It is placed in subgenus Ulo- 
centra by the presence of a blunt snout, small mouth, broadly 
joined gill membranes, 5 branchiostegal rays, fully scaled 
belly, humped nape, and 8 or 9 squarish dorsal saddles. It dif- 
fers from E. simoterum, which occurs in part of its range, in 
lacking a frenum; it has much brighter male coloration than a 
more golden snubnose darter with which it shares the down- 
stream portion of its range. In mature individuals E. duryi has 
a much heavier midlateral band than most snubnose darters, 
named or unnamed. 
Back is crossed by 8, rarely 9, squarish saddles, the fourth 
typically being the boldest and extending ventrally to join 1 of 
about 10 lateral blotches. These tend to be joined into a fairly 
continuous jagged band. Several additional dorsal saddles 
may fuse with lateral blotches. Lower side and belly are un- 
pigmented. 
Diffuse preorbital bar fails to join counterpart on snout. 
Suborbital bar is weakly to moderately well developed. Cheek 
bears a rather large postorbital spot. 
A marginal to submarginal dark band occurs in spiny dor- 
sal fin. Darkening in spines and adjacent parts of membranes 
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Distribution of Etheostoma duryi 
produces a number of interrupted bands in remainder of fin. 
Rays of soft dorsal fin are alternately light and dark, mem- 
branes are clear to stippled, and banding is not apparent. 
Darkening which is restricted to rays produces weak vertical 
bands in caudal fin. Anal and pelvic fins are clear; pectoral fin 
is very lightly stippled and not banded. 
Nape, opercle, and prepectoral area are scaled. Cheek is 
well scaled along posterior margin but anteriorly scales are 
small and may be partly embedded. Breast is naked or rarely 
scaled posteriorly. Complete lateral line consists of 44-50 (38- 
54) scales. Fin counts usually are: dorsal XI-XII, 11-12; anal 
II,7; pectoral 14. Vertebrae number 37-39. 
Breeding males are brightly colored, as shown in color 
plate. Genital papilla is a short thin tube. Body pattern inten- 
sifies in breeding females and body may develop a yellow hue. 
First membrane in spiny dorsal fin may bear a red spot, less 
intense than in males, and reddish brown marks may be scat- 
tered throughout fin. Genital papilla is a round tube, longer 
and thicker than that of male. 
Distribution. Occurs in the middle Tennessee basin down- 
stream almost to the Kentucky border. In the lower basin it is 
confined mainly to eastern tributaries of the Tennessee, in- 
cluding the upper Duck River, and in the middle basin princi- 
pally to tributaries entering from the north, such as the 
Sequatchie River, Elk River, and Shoal Creek. It continues up 
the Tennessee River to about the mouth of the Clinch River. 
Natural History. The blackside snubnose darter is locally 
abundant where clear streams of small to medium size flow 
over gravel or rubble substrate. In the eastern part of its range 
it comes in contact and presumably into competition with 
Etheostoma simoterum. Further examination of the interac- 
tion of these species is certainly warranted. The "golden snub- 
nose darter," an unnamed form, occurs throughout the down- 
stream range of E. duryi. Absence of reported hybrids be- 
tween the blackside snubnose and either E. simoterum or the 
"golden snubnose" indicates that behavioral and genetic iso- 
lation are well established. 
We encountered brightly colored males and females with 
Etheostoma (Ulocentra) 93 
large yolky eggs on April 21, 1968, in southern Tennessee. 
Presumably this is the height of the breeding season. More life 
history data are needed on the blackside snubnose darter. 
Abundance. The species seems safe from extermination and 
yet is fragmented into isolated populations along the length of 
Kentucky and Pickwick lakes. 
Name. Named in honor of its field collector, C. Dury. 
Etheostoma etnieri Bouchard Plate 1 1  
Cherry Darter Subgenus Ulocentra 
Description. A robust moderate sized darter reaching a max- 
imum size of 64 mm SL. It is placed in subgenus Ulocentra be- 
cause of a blunt snout, small mouth, broadly joined gill mem- 
branes, fully scaled belly, humped nape, and 8 or 9 squarish 
dorsal saddles. It differs from E. atripinne in lacking a 
frenum or having one quite weakly developed. Gill mem- 
branes may be moderately joined. 
The first and fourth of 8 dorsal saddles are the most prom- 
inent. Upper side is covered with small dark spots which may 
be aligned in stripes. A narrow midlateral band tends to fuse 
the 8 or 9 lateral blotches. Humeral area is somewhat dark- 
ened, and anterior half of unpigmented lateral line often ap- 
pears as a thin light stripe dividing lateral band. 
Diffuse preorbital bar does not meet counterpart on lip. A 
suborbital bar is prominent. A postorbital spot and several 
horizontal or diagonal streaks on upper cheek and opercle 
complete head markings. 
Membranes of spiny dorsal fin contain dark spots which 
form 1 or more horizontal bands. Membranes of soft dorsal 
fin are lightly stippled in small individuals but larger spec- 
imens show much heavier membrane pigmentation. Wavy 
vertical bands are faintly developed on caudal fin. Anal, pel- 
vic, and pectoral fins are little if at all pigmented. 
Belly, nape, prepectoral area, and opercle are scaled. 
Cheek scales may be embedded or occasionally absent dor- 
sally. Breast may support a few embedded scales near pelvic 
fin insertions. Complete lateral line contains 47-52 (45-57) 
scales. Fin counts are: dorsal XI (IX-XII), 11 (10-12); anal 11, 
7 (6-8); pectoral 14 or 15. Vertebrae number 38-39. 
Breeding males are quite colorful, sometimes even more so 
than shown in color plate. Genital papilla is a small round 
tube. Breeding females often have a red spot in first mem- 
brane of spiny dorsal fin and isolated reddish scales beneath 
and parallel to midlateral band. Genital papilla is a round 
tube posteriorly recurved in the 1 gravid specimen we have 
seen. 
Distribution. Restricted to Caney Fork of the middle Cumber- 
land River basin. The species has not been captured in the 
cool, slightly acidic eastern headwaters which descend from 
the sandstones and shales of the Cumberland Plateau nor 
from near the mouth of Caney Fork, where E. atripinne 
occurs. 
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Distribution of Etheostoma etnieri Distribution of Etheostoma rafinesquei 
Natural History. The cherry darter typically inhabits gravel 
riffles in small to medium sized streams. It may also occur in 
the vicinity of springs and in shallow margins of riffles in 
Caney Fork and its principal tributaries. Common darter as- 
sociates recorded in our collections are Etheostoma blenni- 
oides and E. virgatum. It should occur in places with another 
Caney Fork endemic, E. olivaceum. The cherry darter seems 
not to have been taken with E. atripinne; competitive exclu- 
sion may be the explanation. 
Based on ripe females, we surmise that breeding is optimal 
during April and early May. Although the natural history of 
the cherry darter has not been investigated, some additional 
observations are included with the species description of 
Bouchard (1977). 
While not at maximum breeding coloration, our photo- 
graphed specimen nonetheless represents a lucky find. David 
Etnier and Raymond Bouchard informed us of the species' 
existence and of localities where it might be captured. Kuehne 
with James Small finally captured the specimen near dusk as 
Cherry Creek was rising rapidly from heavy downpours. 
Abundance. Abundant locally but an endemic of quite re- 
stricted distribution. This species is vulnerable to decimation 
by any drastic changes in land use and should be monitored 
carefully. 
Name. The name refers to both the type locality and the 
prominent red wedges in the soft dorsal and anal fins. The sci- 
entific name honors David Etnier, ichthyologist and aquatic 
ecologist who has trained a number of students at the Univer- 
sity of Tennessee. 
tra. It is intermediate in robustness, has a narrow frenum, and 
has fairly broadly connected gill membranes. 
The 8 or 9 squarish dorsal saddles are not very prominent, 
the one located between dorsal fins being best developed. 
Eight or 9 lateral blotches are weakly connected by midlateral 
stippling that does not produce a distinct band. Clusters of 
tiny spots occur on lower side; belly is clear. 
Preorbital and suborbital bars and a postorbital spot are 
distinct. 
Each membrane of spiny dorsal fin contains several spots 
or diagonal dashes. Soft dorsal fin is clear at base and usually 
at outer margin but is variably darkened between. Vertical 
banding is poorly developed in caudal fin. Anal and pelvic 
fins are clear; pectoral rays are slightly darkened but not 
banded. 
Opercle and nape are scaled. Cheek has small scales, 
sometimes absent along posterior margin. Scales from prepec- 
toral area and belly may encroach a bit on otherwise naked 
breast. Complete lateral line usually consists of 38-43 scales. 
Fin counts usually are: dorsal X-XII, 10-11; anal 11, 7; pec- 
toral 14. Vertebral number is not known. 
Breeding males are brightly colored, as seen in color plate. 
Genital papilla is a short round tube. Mature females have 
bold body markings but develop little coloration except a red 
to reddish brown spot on first 2 membranes of spiny dorsal 
fin. Appearance of the genital papilla in breeding females is 
not known to us. 
Distribution. Has been collected in the upper Green River and 
its tributaries at least as far downstream as the Nolin River. 
Additional records are needed to determine its exact limits. 
Natural History. The Kentucky snubnose darter occurs most 
commonly in clear streams with substrates of fine to coarse 
gravel. In the Green River it may be taken from shallow Dor- 
- 
Etheostoma rafinesquei Burr & Page Plate 11 tions of riffles when gravel habitat is available. In small 
Kentucky Snubnose Darter Subgenus Ulocentra streams this darter is common in unsilted pools. It may be as- 
sociated with virtually all other Etheostoma found in the 
upper Green River. We have never found it to be the most 
Description. A moderate sized darter, 49.6 mm SL in our larg- common darter at any spot where encountered. 
est specimen, with characteristics typical of subgenus Ulocen- Winn (1958a) observed spawning in aquarium-held spec- 
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Etheostoma (Ulocentra) 95 
imens and reported no significant difference from the behav- 
ior of E. barrenense. Males of both forms would attempt to 
breed with females regardless of species. Some cross-fertilized 
eggs were hatched but not reared. Specimens collected in early 
April were close to spawning condition. We have encountered 
gravid females of this species in both April and May. 
Natural hybrids of the two snubnose darters of the Green 
and Barren rivers are not reported, but Winn's experiments 
would suggest that laboratory hybridization is not difficult to 
achieve. 
Abundance. Parts of the upper Green River watershed are 
well vegetated and harbor stable populations of this darter. 
Dams, siltation, channelization, and oil brine contamination 
have taken a toll on some streams, but this species is not 
threatened with extirpation. Our most colorful specimens 
came from Bylew Creek, a Nolin River tributary just north of 
Mammoth Cave National Park. This picturesque brook har- 
bors a remarkably diverse assemblage of fishes. 
Name. Named in honor of Constantine S. Rafinesque, who 
named many species of Kentucky fishes while a professor at 
Transylvania University and who essentially initiated study of 
the Ohio River basin fish fauna. The common name used un- 
officially for many years was retained by Page and Burr 
(1982). 
Etheostoma simoterum (Cope) Plate 12 
Tennessee Snubnose Darter Subgenus Ulocentra 
Description. A robust moderate sized darter reaching a max- 
imum of about 60 mm SL. It is put in subgenus Ulocentra by 
virtue of a blunt snout, small mouth, broadly joined gill mem- 
branes, 5 branchiostegal rays, fully scaled belly, humped 
nape, and 8 or 9 squarish dorsal saddles. It differs from E. 
duryi and the unnamed "golden snubnose darter" in having a 
frenum, which is narrow but distinct and consistently present. 
It differs slightly from E. atripinne, which usually has 9 dor- 
sal saddles, in usually having 8, rarely 7 or 9. 
The fourth saddle, lying between dorsal fins, is the most 
prominent and sometimes extends downward to fuse with 1 of 
about 8 vertically elongated blotches that overlie a narrow 
midlateral band. Anterior lateral blotches may be divided into 
dorsal and ventral portions. Upper side is dusky to spotted. 
Lower side and belly are clear to lightly stippled. Last lateral 
blotch may extend onto caudal fin but does not appear to be a 
caudal spot. 
Preorbital bar is distinct in small specimens, sometimes 
fusing with counterpart on upper lip; in larger individuals it 
tends to be more diffuse. Suborbital bar is prominent and a 
postorbital spot is present. 
A narrow marginal dark band in spiny dorsal fin may be 
virtually absent. Pigment in rays and spots in membranes pro- 
Distribution of Etheostoma simoterum 
duce a blotchy appearance. There may be a dark basal band. 
Pigmentation in both rays and membranes of soft dorsal fin 
produces a series of bands parallel to fin margin. Vertical 
banding in caudal fin is weak to absent. Anal, pelvic, and pec- 
toral fins are virtually devoid of pigmentation. 
Nape, opercle, and cheek are scaled, the latter often with 
small or partly embedded scales. Breast usually is naked in 
specimens from upper Tennessee basin, but a few scales near 
pelvic fins may be present in individuals from lower basin. 
Complete lateral line usually consists of 45-53 scales. Fin 
counts are: dorsal X-XII, 10-12; anal 11, 6-8; pectoral usually 
14. Vertebrae number 38-40. 
Breeding males are strikingly colored, as seen in color 
plate. Genital papilla is a small round tube. Body of breeding 
females often becomes slightly yellow and usually is darkly 
patterned. A little reddish brown pigment may appear in spiny 
dorsal fin. Genital papilla is a longer thicker tube than that of 
male. 
Distribution. This is the only Ulocentra of the extreme upper 
Tennessee River basin, where it is widespread and abundant. 
It becomes rarer in the middle Tennessee basin and is absent 
from the montane areas of North Carolina. It reaches its 
downstream limit in Duck River. Bouchard (1977) treats spec- 
imens ,from the middle and lower Tennessee basin as Etheo- 
stoma atripinne and shows them to be intermediate, between 
atripinne and E. simoterum of the upper Tennessee basin. His 
views set the stage for possible consideration of these 2 darters 
as a single species. 
Natural History. The Tennessee snubnose darter may occur 
abundantly in small clear streams with gravel bottom or bed- 
rock strewn with rubble. In larger streams it is confined to the 
shallow gravel-bedded portions of riffles. In the middle Ten- 
nessee basin it is sometimes caught with either Etheostoma 
duryi or the unnamed "golden snubnose darter." In this re- 
gion of overlap the Tennessee snubnose darter seems to be 
considerably less abundant and widespread, and it usually 
moves into swifter water than that of its congeners. Almost 
any of the numerous stream darters of the upper Tennessee 
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96 AMERICAN DARTERS 
River basin can be captured with it, but especially the rainbow 
darter, E. caeruleum, in our experience. 
It is always a thrill to see this brilliant little fish. More in- 
formation needs to be gathered on its life habits. 
Abundance. In spite of local habitat losses and range frag- 
mentation by dams, E. simoterum remains abundant at many 
spots. 
Name. Simoterum can be translated broadly as snub-nosed. 
Etheostoma species Plate 12 
"Golden Snubnose Darter" Subgenus Ulocentra 
Description. A moderate sized robust darter, 50 mm SL in our 
largest specimen, with characteristics typical of subgenus Ulo- 
centra. A frenum is absent. Gill membranes are rather 
broadly attached, the bridge forming a shallow V. 
Back supports 8 rather distinct squarish saddles. The 
fourth saddle, between dorsal fins, is boldest and largest. 
Upper side is dusky, sometimes with dark scales which bridge 
the space between 1 or more dorsal saddles and 1 of the 8 lat- 
eral blotches, which are narrowly connected by a midlateral 
band. Unpigmented lateral line scales anteriorly divide lateral 
band and blotches. Small spots occur at dorsal and ventral 
base of caudal fin. Ventral surfaces are pale. 
Diffuse preorbital bar does not meet counterpart on snout. 
Suborbital bar is not intense, but small postorbital spot is. A 
few dark spots occur on chin. 
Spiny dorsal fin supports a narrow dark band near its 
base. Diagonal dark streaks occur in membranes and a mar- 
ginal band is confined to posterior half of fin. Membranes of 
soft dorsal fin are stippled basally but tend to become clear to- 
ward margin. Caudal fin has weak vertical banding. Anal, 
pelvic, and pectoral fins are clear or virtually so. 
Cheek, opercle, nape, and prepectoral area are well scaled; 
breast is naked. Complete lateral line usually consists of 45-52 
scales. Fin counts usually are: dorsal X-XII, 10-12; anal 11, 6- 
8; pectoral 14-15. Vertebral counts are not known. 
As seen in color plate, this species lacks array of colors 
characteristic of subgenus Ulocentra, although orange on lips, 
yellow over body, and bold pattern make this a very hand- 
some darter. Male genital papilla is a short thin tube. Breed- 
ing females develop a faint yellow cast. Genital papilla is a 
rather short tube. thicker than that of male. 
Distribution. With the possible exception of E. atripinne, the 
"golden snubnose darter" is probably the only member of 
Ulocentra to occur within both the Cumberland and Tennes- 
see river systems. In the Cumberland it is in the Harpeth, Red, 
and Little rivers of Tennessee and Kentucky. In the Tennessee 
River it is distributed about as far upstream as Chattanooga. 
Natural History. The "golden snubnose darter" is a common 
inhabitant of clear streams where gravel- or rubble-strewn rif- 
fles exist. This preference brings it in contact with other spe- 
Distribution of "golden snubnose darter" (Ulocentra) 
cies of subgenus Ulocentra and with other darters, such as 
Etheostoma caeruleum and E. rufilineatum. This meager in- 
formation is all we have at present for this very handsome 
darter. 
The "golden snubnose" seems to be specialized in that it 
does not develop the bright breeding colors of other Ulocen- 
tra. There exists the possibility that its reproductive behavior 
also is specialized. 
Abundance. Many flourishing populations of this darter per- 
sist and it seems in no danger of extirpation. 
Etheostoma species Plate 12 
"Redbelly Snubnose Darter" Subgenus Ulocentra 
Description. A moderate sized darter, 46.6 mm SL in our larg- 
est specimen, with characteristics of the subgenus UIocentra. 
The body is not as robust and the snout not as blunt as most 
snubnose darters. A frenum is absent. Gill membranes are 
moderately to fairly broadly connected. 
Eight small dorsal saddles and 8 lateral blotches are best 
developed in small individuals. The first 2 saddles may fuse in 
large females; saddles of large males are ill defined. In fe- 
males lateral blotches may be poorly separated; in males they 
fuse into a band that weakens posteriorly and appears split 
anteriorly by pallid lateral line. Upper side is speckled, partic- 
ularly in females. Lower side and belly lack pigmentation. 
Preorbital bar almost meets counterpart on upper lip. 
Suborbital bar is faint or reduced to a spot comparable to 
postorbital spot. Upper cheek and opercle may support 1 or 2 
blotches. 
Spiny dorsal fin in males is weakly darkened along margin 
and has 2 median bands. Spiny dorsal and soft dorsal fins in 
females lack a distinct pattern. Soft dorsal fin in males bears a 
submarginal and a darker basal band. Caudal fin has weak 
vertical banding. Anal, pelvic, and pectoral fins are clear or 
lightly stippled in most males. All fins are rather small for a 
snubnose darter. 
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River basin can be captured ith it, but especial y the rainbo
darter, E. caeruleum, in our experience.
It is always a thril to se this bril iant lit le fish. ore in-
for ation needs to be gathered on its life habits.
bundance. In spite of local habitat losses and range frag-
entatio by da s, E. si oter re ains abundant at any
spots.
Name. Simoterum can be translated broadly as snub-nosed.
theosto a species
" l Snubnose arter
Plate 12
Subgenus locentra
Distribution of "golde snubnose darter (Ulocentra)
Abundance. any flourishing populations of this darter per-
sist and it seems in no danger of extirpation.
cies of subgenus Ulocentra and ith other darters, such as
Etheosto a caeruleum and E. rufilineatum. This eager in-
formation is al we have at present for this very handso e
darter.
The "golde snubnose" seems to be specialized in that it
does not develop the bright breeding colors of other Ulocen-
tra. There exists the possibility that its reproductive behavior
also is specialized.
Description. A oderate sized darter, 46.6 m SL in our larg-
est specimen, with characteristics of the subgenus Ulocentra.
The body is not as robust and the snout not as blunt as most
snubnose darters. A frenum is absent. Gil membranes are
moderately to fairly broadly connected.
Eight smal dorsal saddles and 8 lateral blotches are best
developed in smal individuals. The first 2 saddles may fuse in
large females; saddles of large males are il defined. In fe-
males lateral blotches may be poorly separated; in males they
fuse into a band that weakens posteriorly and appears split
anteriorly by pal id lateral line. Upper side is speckled, partic-
ularly in females. Lower side and bel y lack pig entation.
Preorbital bar almost meets counterpart on upper lip.
Suborbital bar is faint or reduced to a spot comparable to
postorbital spot. Upper che k and opercle may support 1 or 2
blotches.
Spiny dorsal fin in males is weakly darkened along margin
and has 2 median bands. Spiny dorsal and soft dorsal fins in
females lack a distinct pat ern. Soft dorsal fin in males bears a
submarginal and a darker basal band. Caudal fin has weak
vertical banding. Anal, pelvic, and pectoral fins are clear or
lightly stippled in most males. Al fins are rather smal for a
snubnose darter.
Description. A oderate sized robust darter, 50 m SL in our
largest speci en, with characteristics typical of subgenus Ulo-
centra. frenum is absent. Gil e branes are rather
broadly at ached, the bridge forming a shal ow V.
Back supports 8 rather distinct squarish saddles. The
fourth saddle, between dorsal fins, is boldest and largest.
Upper side is dusky, sometimes with dark scales which bridge
the space between 1 or more dorsal saddles and 1 of the 8 lat-
eral blotches, hich are narrowly connected by a idlateral
band. Unpig ented lateral line scales anteriorly divide lateral
band and blotches. Smal spots occur at dorsal and ventral
base of caudal fin. Ventral surfaces are pale.
Dif use preorbital bar does not meet counterpart on snout.
Suborbital bar is not intense, but smal postorbital spot is. A
few dark spots occur on chin.
Spiny dorsal fin supports a nar o dark band near its
base. Diagonal dark streaks occur in membranes and a ar-
ginal band is confined to posterior half of fin. embranes of
soft dorsal fin are stippled basal y but tend to beco e clear to-
ward margin. Caudal fin has weak vertical banding. Anal,
pelvic, and pectoral fins are clear or virtual y so.
Che k, opercle, nape, and prepectoral area are wel scaled;
breast is naked. Complete lateral line usual y consists of 45-52
scales. Fin counts usual y are: dorsal X-XI , 10-12; anal II, 6-
8; pectoral 14-15. Vertebral counts are not known.
As se n in color plate, this species lacks ar ay of colors
characteristic of subgenus Ulocentra, although orange on lips,
yel ow over body, and bold pat ern make this a very hand-
some darter. ale genital papil a is a short thin tube. Bre d-
ing females develop a faint yel ow cast. Genital papil a is a
rather short tube, thicker than that of male.
Distribution. ith the pos ible exception of E. atripinne, the
"golde snubnose darter" is probably the only member of
Ulocentra to occur within both the Cumberland and Tennes-
se river systems. In the Cumberland it is in the Harpeth, Red,
and Lit le rivers of Tennes e and Kentucky. In the Tennes e
River it is distributed about as far upstrea as Chat anooga.
Natural History. Th "golden snubnose darter" is a common
inhabitant of clear streams where gravel- or rubble-stre n rif-
fles exist. This preference brings it in contact with other spe-
theosto a species
"Red ll Snubnose arter"
Plate 12
Subgenus Ulocentra
Etheostoma (Ulocentra) 97 
Distribution of "redbelly snubnose darter" (Ulocentra) Distribution of "Gulfcoast snubnose darter" (Ulocentra) 
Scalation is heavy; nape, opercle, cheek, and prepectoral 
area are prominently scaled. Posterior two-thirds of breast 
has small scales, sometimes partially embedded. Complete 
lateral line usually consists of 42-49 scales. Fin counts usually 
are: dorsal IX-XI, 10-13; anal 11, 6-8; pectoral 14-15. Verte- 
bral number is not known. 
Breeding males are quite colorful, as shown in color plate. 
Genital papilla is a thin short tube. Females apparently do not 
develop breeding colors. Genital papilla is a small rounded 
tube directed posteriorly in a mature specimen examined by 
US. 
Distribution. Has been taken from the western tributaries of 
the lower Tennessee River in Kentucky and Tennessee. 
Natural History. We have taken the "redbelly snubnose dart- 
er" from slowly flowing gravel-bedded riffles. Its range in- 
cludes no upland streams. Adaptation to slowly flowing 
streams and occupation of rivers adjacent to the Mississippi 
River may be setting the stage for extension of subgenus Ulo- 
centra west of the great river, where they are yet to be found. 
Life history and behavioral data are needed to determine 
any modifications which may have accompanied the invasion 
of lowland streams by this and similar forms of Ulocentra. 
Abundance. This species has probably been hurt by numerous 
channelization projects within its range, but it is locally com- 
mon and in no immediate danger of extinction. 
beneath spiny dorsal fin sometimes poorly developed. First 3 
lateral blotches are narrow and vertically elongated while re- 
maining 5 are larger, extending far lower on side. Remaining 
ventral surfaces are pale. 
Preorbital bar is short and indistinct; suborbital bar and 
postorbital spot are not prominent. Tiny blotches may be 
present on upper cheek and opercle. 
Membranes of spiny dorsal fin in males are darkened 
basally, most prominently the first 2. Soft dorsal fin of males 
is darkened basally. Both dorsal fins of females are little pig- 
mented or entirely clear. In both sexes caudal fin is little pig- 
mented and displays no pattern. Anal, pelvic, and pectoral 
fins of females are clear but those of males are stippled with. 
black. 
Cheek, opercle, nape, and prepectoral area are scaled; 
breast is naked. Complete lateral line usually contains 41-47 
scales. Fin counts usually are: dorsal X-XI, 11-12; anal 11, 6- 
8; pectoral 14. Vertebral number is not known. 
Breeding males become colorful, perhaps more so in some 
individuals than is seen in color plate. Genital papilla is a 
short round tube. Females apparently lack breeding colors. 
Genital papilla is a narrow tube, posteriorly bent in the 1 spec- 
imen we have seen. 
Distribution. Certainly the characteristic if not the only Ulo- 
centra occurring below the Fall Line along the eastern Gulf 
Coast. It occurs from the Mobile basin eastward to the Choc- 
tawhatchie system. Further collecting is needed to establish its 
presence in additional basins. 
Natural History. The upland type of riffle in which many spe- 
cies of Ulocentra flourish is extremely scarce within the range 
- 
Etheostoma species plate 12 of the "Gulfcoast snubnose darter." This species occupies 
areas of steady current over gravel or sand substrates, or fa- 
"Gulfcoast Snubnose Darter" Subgenus ulocentra vors the protection provided by debris and aquatic plants. 
Our most colorful specimens were taken in mid-March but we 
Description. A moderate sized darter reaching 49.1 mm SL in have no gravid females among the few individuals retained. 
our largest specimen, with characteristics of the subgenus The reproductive behavior of this species should be studied 
Ulocentra. A frenum is absent. Gill membranes are less because it may differ from upland members of Ulocentra. 
broadly connected than in many members of the subgenus. Bailey, Winn, and Smith (1954) recorded this darter from 
Back is crossed by 8 squarish saddles, the last and those 5 of their Escambia River stations and listed it as the "orange- 
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stripe darter." Still earlier reference to the species as Etheo- 
stoma simoterum was made by Gilbert (1891). 
Abundance. This species is abundant locally but suitable hab- 
itat is absent in many areas. An intensive study is needed to 
determine its exact status, although it is in no apparent danger 
of extirpation. 
Etheostoma species Plate 12 
"Black Warrior Snubnose Darter" Subgenus Ulocentra 
Description. A robust moderate sized darter, 60.2 mm SL in 
our largest specimen, with the characteristics of subgenus 
Ulocentra. A frenum is absent. Gill membranes are broadly 
connected. 
Back is crossed by 8 squarish saddles, although fusion or 
splitting occasionally produces 7 or 9. First saddle is large and 
very dark; fourth is bold also. Usually there are 8 blotches 
along and extending below lateral line. Various scales on 
upper side are blackened, sometimes producing 1 or more 
horizontal bands. Lower side and belly are lightly stippled in 
males, clear in females. 
Preorbital bar does not fuse with counterpart on snout but 
may be joined by stippling on upper lip. A postorbital spot 
and 1 or 2 spots behind that complete head pattern. 
Submarginal and basal bands in spiny dorsal fin are best 
developed in males. Membranes of soft dorsal fin are spotted 
in females; in males they are dusky basally and grade to clear 
marginally. Caudal fin rays are darkened to produce weak 
vertical bands. All remaining fins are clear except for some 
spotting in anal and pelvic fins of males. 
Cheek, opercle, nape, and prepectoral area are scaled; 
breast is naked. Complete lateral line usually contains 48-52 
scales. Fin counts usually are: dorsal XI-XII, 10-1 1; anal 11, 
7-8; pectoral 14. Vertebral counts are not known. 
Breeding males are strikingly colored, as seen in color 
plate. Genital papilla is a short thin tube. Breeding females 
may develop a dull red spot at origin of spiny dorsal fin but 
lack bright colors. Genital papilla is a short tube directed pos- 
teriorly in some individuals. 
Distribution. Occurs in the Black Warrior component of the 
Mobile basin. It may live elsewhere in the basin but is not 
likely to occur below the Fall Line. 
Natural History. Our specimens of the "Black Warrior snub- 
nose darter" came from a clear spring-fed creek near Pinson, 
Alabama. Percina nigrofasciata was the abundant darter 
found in steady current over gravel and rubble substrate. A 
few Etheostoma jordani were encountered, and the snubnose 
darters were caught near banks protected by shoreline brush 
and tree roots. 
Abundance. This form of Ulocentra was sought at a number 
of places but proved to have a spotty distribution. A compre- 
Distribution of "Black Warrior snubnose darter" (Ulocentra) 
hensive study might reveal areas of abundance, but our initial 
impression is that this species is already very restricted and 
bears careful watching. 
Etheostoma species Plate 12 
"Upland Snubnose Darter" Subgenus Ulocentra 
Description. A moderate sized darter, 48 mm SL in our largest 
specimen, with characteristics typical of subgenus Ulocentra. 
This species is not particularly robust or deep bodied. A 
frenum is absent. Gill membranes are broadly connected. 
There are usually 8 squarish dorsal saddles, the first and 
the one between dorsal fins being most distinct. Side is charac- 
terized by 5 vertically elongated bands on posterior half of 
body. Upper side is blotchy. Lower side and belly are pale. 
Spiny dorsal fin supports a dark basal band and a faint 
marginal band, with horizontal or diagonal streaks in inter- 
vening portions of each membrane. Soft dorsal fin is dusky 
basally, clear along margin. Caudal fin banding is weak. Anal 
and pelvic fins are clear and pectoral fins are very weakly 
banded. 
Preorbital bar nearly converges with counterpart on upper 
lip. Suborbital bar and postorbital spot are distinct. 
Cheek, opercle, nape, and prepectoral area are scaled; 
breast is naked. Complete lateral line usually has 47-49 scales. 
Fin counts usually are: dorsal X-XI, 10-12; anal II,7; pectoral 
usually 14. Vertebral number is not known. 
Breeding males are brightly colored, probably more so 
than specimen shown in color plate. Females apparently do 
not develop coloration. Well developed genital papillae have 
not been seen for either sex. 
Distribution. Apparently confined to upland portions of the 
Coosa River system above the Fall Line in Alabama, Georgia, 
and Tennessee. Its occurrence at present seems to be quite 
spotty but more collecting is needed to establish the actual dis- 
tribution. Boschung (1961) reports several collections of a 
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"broadband snubnose darter" in the Coosa basin but the 
status of that form is unknown to us and seems not tc  be the 
upland form discussed here. The broadband form may be a 
variant of Etheostoma coosae. Smith-Vaniz (1968) refers 
briefly to this upland form without suggesting its range, while 
Ramsey (in Boschung, 1976) confirms the range we have indi- 
cated. 
Natural History. This snubnose darter seems to require clear, 
cool upland streams of intermediate to fairly large size. David 
Etnier (personal communication) has taken specimens over 
clean gravel adjacent to swift riffles. Our specimens were cap- 
tured in Alabama under similar conditions, with Percinapal- 
maris as the sole darter associate. Additional ecological infor- 
mation is needed for this darter. 
Abundance. Apparent restriction of this darter in Alabama to 
Shoal Creek of the Coosa basin prompted Ramsey (in Bos- 
chung, 1976) to list it as being of special concern in that state. 
It is not so listed nationally, probably because additional pop- 
ulations are found in headwater areas in Georgia and Tennes- 
see. 
Etheostoma species Plate 13 
"Tallapoosa Snubnose Darter" Subgenus Ulocentra 
Description. A moderate sized robust darter, 53.3 mm SL in 
our only adult male specimen, with characteristics typical of 
subgenus Ulocentra. A frenum is absent. Gill membranes are 
moderately to broadly connected. 
Back is crossed by 8 saddles, the last 5 or 6 having narrow 
ventral extensions that serve as narrow bands separating the 8 
lateral blotches. 
Preorbital bar fails to join counterpart on snout. Suborbi- 
tal bar and postorbital spot are well developed. Two addi- 
tional spots are present on each cheek. 
Membranes of spiny dorsal fin are darkened to produce a 
submarginal and a basal band. Membranes of soft dorsal fin 
are darkly stippled basally and become steadily less so toward 
clear margin. An opaque wedge, expanding posteriorly, starts 
at about third membrane. Faint vertical bands exist in caudal 
fin. Anal, pelvic, and pectoral fins are clear except for some 
stippling in anal and pelvic fins in males. 
Cheek, opercle, nape, and prepectoral area are scaled; 
breast is naked. Complete lateral line usually consists of 48-51 
scales. Fin counts usually are: dorsal X-XI, 11-12; anal 11, 7- 
8; pectoral 14-15. Vertebral counts are not known. 
Males probably exceed brightness shown in color plate. 
Genital papilla is a short thin tube. Females apparently lack 
breeding colors. Genital papilla is a narrow tube directed pos- 
teriorly at tip. 
Distribution. Seems to be restricted to the Tallapoosa River 
above the Fall Line in Alabama and Georgia. 
Natural History. Our specimens were taken over riffles in a 
creek with clear gravel and rubble substrate. Several attempts 
to locate specimens in somewhat turbid streams had failed. 
Our material, including 1 gravid female with genital papilla 
extended, was collected on April 9, 1972. We are indebted to 
John Ramsey for notes on collecting sites for this darter. 
This snubnose darter should be closely examined to deter- 
mine if it is distinct from the "Gulfcoast snubnose darter," 
which lives just downstream and below the Fall Line from it. 
Abundance. If the Tallapoosa form is specifically distinct, 
then its survival status is questionable because little suitable 
habitat exists. 
Etheostoma species 
"Yazoo Darter" 
Not  illustrated 
Subgenus Ulocentra 
Description. A moderate sized darter known to us only by an 
illustration in Deacon et al. (1979). It has the appearance of 
an Ulocentra type that is not very robust or deep bodied. Lat- 
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era1 blotches tend to form a confluent band anteriorly. Preor- 
bital bar, suborbital bar, and postorbital spot are present. 
Males have a dark band near base of both spiny and soft dor- 
sal fins. Other fins seem to be poorly if at  all pigmented. Fe- 
males lack fin markings, and body pattern is weakly devel- 
oped. Reddish brown along side and orange on belly of males 
are the only bright coloration seen in either sex. 
Distribution. Presumably confined to the Yazoo River basin. 
Natural History. We have not collected this darter and have 
no natural history information on it. 
Abundance. Apparently restricted and but rarely constituting 
large populations, this darter is listed by Deacon et al. (1979) 
as threatened. 
Etheostoma species Not  illustrated 
"Lowland Snubnose Darter" Subgenus Ulocentra 
a n d  other unnamed forms 
Description. A "lowland snubnose darter" has been men- 
tioned to us by David Etnier, Raymond Bouchard, and Mel- 
vin Warren. It occurs in rivers of western Tennessee directly 
tributary to the Mississippi River and may just enter western 
Kentucky. Its southward limits are not established. This form 
differs from the "redbelly snubnose darter" in having a com- 
pletely scaled rather than partly scaled breast and perhaps in 
important breeding color differences of which we are uh- 
aware. 
Whether or not this darter is the same form as the "Yazoo 
darter" is also a matter of conjecture. The possibility exists 
that additional snubnose darters occupy streams entering the 
Mississippi south of the confluence of the Ohio River and also 
in rivers of the Gulf Coast between the Mississippi River and 
the Mobile River basin. 
Etheostoma jessiae (Jordan & Brayton) Plate 13 
Blueside Darter Subgenus Doration 
Description. A rather small darter, 58 mm SL in our largest 
specimen. It resembles a member of subgenus Boleosoma but 
males are tuberculate and have a red and a blue stripe in the 
spiny dorsal fin. It is quite similar to E. stigmaeum but has a 
sharper snout, larger mouth, and more scales in the lateral se- 
ries. A narrow frenum usually is present. Branchiostegal 
membranes are slightly joined. Supratemporal and infraor- 
bital canals are complete. 
Lightly speckled back has 6 saddles, and side bears 9-10 
blotches sometimes resembling letters V or W but often ap- 
pearing as more solid vertical bands. Belly is clear. Diffuse 
preorbital bar does not meet counterpart on snout. A weak 
suborbital bar may extend to lower cheek margin. Chin, 
throat, and breast lack pigmentation. 
Distribution of Etheostoma jessiae 
Narrow marginal and submarginal bands in spiny dorsal 
fin are faint; much darker basal portion of fin typifies males, 
while light stippling characterizes females. Soft dorsal fin rays 
are narrowly edged in black, giving fin a dusky appearance. 
Similar effects are found in caudal, anal, and pelvic fins, 
while pectoral fin is clear. 
Cheek may be naked but usually has a few scales beneath 
and behind eye. Opercle and nape are scaled. Lateral line ends 
beneath soft dorsal fin. Lateral scale series numbers 53-62, 5- 
14 being unpored. Fin counts are: dorsal XI-XII, 11-12; anal 
II,8-9; pectoral 13-15. Vertebrae number 40-42. 
Breeding males are colorful, as shown in color plate, and 
closely resemble E. stigmaeum. Based on the male available to 
examine, breeding tubercles are not as well developed as in E. 
stigmaeum. Genital papilla is a wedge-shaped flap. Females 
are not colorful. We have not examined a breeding female for 
appearance of genital papilla. 
Distribution. Confined to the middle and upper Tennessee 
basin and to the Stones River in the Cumberland basin where 
recorded once. It is absent from Virginia and higher eleva- 
tions of eastern Tennessee and all of North Carolina. Confu- 
sion of this darter with E. asprigene is responsible for old er- 
roneous records from Illinois. 
Natural History. Reproduction in the blueside darter 
probably occurs mostly in March and April. It seems to favor 
deeper riffles for breeding than does E. stigmaeum and may 
persist in these during the warmer months. Detailed compar- 
ison of the 2 forms needs to be made. 
Abundance. The blueside darter remains locally common 
within the Tennessee basin, although extensive habitat altera- 
tions have undoubtedly reduced its abundance. 
Name. The trivial name honors Mrs. Jessie D. Brayton, wife 
of one of the describers of this species. 
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Etheostoma stigmaeum (Jordan) Plate 13 
Speckled Darter Subgenus Doration 
Description. A rather small slender darter probably not ex- 
ceeding 50 mm SL. It resembles a member of subgenus Boleo- 
soma but differs in that breeding males are tuberculate and 
have a red and a blue stripe in the spiny dorsal fin. This spe- 
cies is quite similar to E. jessiae, which has a sharper snout, 
larger mouth, and more scales in the lateral series. A vestige 
of a frenum is found in some individuals. Branchiostegal 
membranes are slightly to moderately joined; supratemporal 
and infraorbital canals are complete. 
Stippled upper side separates 6 ,  rarely 5, dorsal blotches 
from 9-1 1 lateral markings that consist of zigzag lines some- 
times resembling letters V or W. Belly and ventral area are 
normally unpigmented. A dark basicaudal spot may be 
flanked by pale spots above and below. Preorbital bar nearly 
meets counterpart on snout. Suborbital bar is a large blotch in 
most populations but may be long and fairly distinct in some. 
A dark spot represents postorbital bar. Upper opercle is con- 
spicuously darkened. Chin, throat, and breast are clear to 
lightly stippled. 
Spiny dorsal fin has a narrow marginal dark band and 
variable stippling in membranes of lower half to three-quar- 
ters of fin. Soft dorsal fin is moderately stippled near base, 
becoming consistently less so toward margin. Margins of cau- 
- - - dal rapsare darkbutfinlacks a pattern. Anal and pelvic f i n  - 
membranes are lightly stippled basally. Pectoral fins are pale. 
Cheek is naked or has a few partly embedded scales be- 
neath and behind eye; opercle is scaled. Nape is scaled poste- 
riorly but is naked or has fine embedded scales anteriorly. 
Breast is naked. There are 40-53 scales in lateral series, but 5- 
31 are unpored; lateral line ends beneath soft dorsal fin. Fin 
counts are: dorsal XI-XI1 (X-XIII), 10-12; anal 11, 8-10; pec- 
toral 13-14. Vertebrae number 38-40 (38-42). 
Breeding males become colorful and show darkening of 
fins and body, as shown in color plate. Coloration varies con- 
siderably. Specimens from upper Cumberland River have 
orange lips, while some from upper Mobile basin have bluish 
green lips. Breeding tubercles develop on belly, pelvic fin, and 
anal fin, but belly tuberculation may be lacking in some 
southern populations. Male genital papilla is a wedge-shaped 
flap. In mature females soft dorsal, caudal, and pectoral fins 
show some banding. Body markings are more pronounced 
than in males but coloration does not develop. Female genital 
papilla is a long oval tube. 
- - - - -  KnanaTySiis ofvarTaf ion~ Gund Tn-tfie speckled d a r r e r  - 
would solve nomenclatural problems. Deacon et al. (1979) list 
an unnamed species of subgenus Doration as being of special 
concern in Tennessee, while Lee et al. (1980) have resurrected 
the name E. meadiae (Jordan & Evermann) for this or another 
member of the subgenus in the Clinch and Powell rivers of 
Tennessee and Virginia. Populations of the upper Cumber- 
land are distinctive and may represent yet another valid spe- 
cies or subspecies. 
Distribution of Etheostoma stigmaeum 
Distribution. East of the Mississippi extends from the Green 
and upper Cumberland rivers southward in most drainages to 
the Gulf, and eastward through the Mobile basin to but not 
including the Escambia River. It is virtually replaced by E. 
jessiae in the middle and upper Tennessee basin. West of the 
Mississippi it is found in the southward flowing lowland and 
Ozark streams of Missouri and Arkansas, southeastern Kan- 
sas, eastern Oklahoma, and Louisiana west to the Sabine 
River. 
- - 
- - - - - - - - . . . . . . . . . . . . . . . . . . . .  - - - - - - - 
Natural History. The speckled darter most characteristically 
is found in clear, medium sized streams with moderate gra- 
dient but has been occasionally taken from sluggish murky 
streams. It can be found below riffles. In Kentucky we have 
found it over shallow gravel riffles throughout the warmer 
months. Cross (1967) and other writers have reported it over 
riffles mainly during its breeding season. This is usually 
March in the south and April in the northern range. At such 
seasons one is likely to encounter brilliant males and ripe fe- 
males where shallow water is dancing over clean gravel. 
Winn (1958a) observed aquarium spawning of speckled 
darters to resemble that of E. spectabile and E. caeruleum. A 
large male mounts a female with vents apposed, head to head 
when she stops over gravel. Several eggs are deposited and fer- 
tilized each time, but total egg counts, presumably in the hun- 
dreds, are not reported. Vibration of the pair causes them to 
embed in the gravel, where the eggs settle. Limited field obser- 
vation indicates that males have shifting territories over 
- breeding~if f le~as  dcmalesof E caerulum. - - - - - - - - 
This species could be the subject of a fine life history study 
because it is poorly known, widespread, and locally abun- 
dant. We have noted that it sometimes replaces E. nigrum 
with stream size increase, and a possible interaction of the 2 
species could result in this allocation of habitat. Food habits 
are not known and may be quite variable since the fish is 
sometimes found over riffles and sometimes in pools with 
variable water velocity and clarity. 
Abundance. The speckled darter is locally common and in no 
danger of extirpation. Regionally it has suffered losses and 
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Plate 13
Subgenus Doration
Etheostoma stigmaeum (Jordan)
Speckled Darter
Description. A rather small slender darter probably not ex-
ceeding 50 mm SL. It resembles a member of subgenus Boleo-
soma but differs in that breeding males are tuberculate and
have a red and a blue stripe in the spiny dorsal fin. This spe-
cies is quite similar to E. jessiae, which has a sharper snout,
larger mouth, and more scales in the lateral series. A vestige
of a frenum is found in some individuals. Branchiostegal
membranes are slightly to moderately joined; supratemporal
and infraorbital canals are complete.
Stippled upper side separates 6, rarely 5, dorsal blotches
from 9-11 lateral markings that consist of zigzag lines some-
times resembling letters V or W. Belly and ventral area are Distribution ofEtheostoma stigmaeum
normally unpigmented. A dark basicaudal spot may be
flanked by pale spots above and below. Preorbital bar nearly
meets counterpart on snout. Suborbital bar is a large blotch in
most populations but may be long and fairly distinct in some. Distribution. East of the Mississippi extends from the Green
A dark spot represents postorbital bar. Up er opercle is con- and upper Cumberland rivers southward in most drainages to
spicuously darkened. Chin, throat, and breast are clear to the Gulf, and eastward through the Mobile basin to but not
lightly stip led. including the Escambia River. It is virtually replaced by E.
Spiny dorsal fin has a nar ow marginal dark band and jessiae in the middle and upper Tennessee basin. West of the
variable stip ling in membranes of lower half to thre -quar- Mississippi it is found in the southward flowing lowland and
ters of fin. Soft dorsal fin is moderately stip led near base, Ozark streams of Missouri and Arkansas, southeastern Kan-
becoming consistently less so toward margin. Margins of cau- s~s, eastern Oklahoma, and Louisiana west to the Sabine
____ rlalra~---'lreilarLbuLfinJa~k~al1aiteIlhAnaland12elYk Bn RIver.
membranes are lightly stip led basally. Pectoral fins are pale.- - - - - - - - - - - -
Che k is naked or has a few partly embed ed scales be- Natural History. The speckled darter most characteristically
neath and behind eye; opercle is scaled. Nape is scaled poste- is. found in clear, medium sized streams with moderate gra-
riorly but is naked or has fine embed ed scales anteriorly. dlent but has been occasionally taken from sluggish murky
Breast is naked. There are 40-53 scales in lateral series but 5- streams. It can be found below riffles. In Kentucky we have
31 are unpored; lateral line ends beneath soft dorsal fin. Fin found it over shallow gravel riffles throughout the warmer
counts are: dorsal XI-XII (X-XIII), 10-12; anal II, 8-10; pec- months. Cross (1967) and other writers have reported it over
toraI13-14. Vertebrae number 38-40 (38-42). riffles mainly during its breeding season. This is usually
Breeding males become colorful and show darkening of March in the south and April in the northern range. At such
fins and body, as shown in color plate. Coloration varies con- seasons one is likely to encounter brilliant males and ripe fe-
siderably. Specimens from up er Cumberland River have males where shallow water is dancing over clean gravel.
orange lips, while some from up er Mobile basin have bluish Winn (1958a) observed aquarium spawning of speckled
green lips. Breeding tubercles develop on belly, pelvic fin, and darters to resemble that of E. spectabile and E. caeruleum. A
anal fin, but belly tuberculation may be lacking in some large male mounts a female with vents apposed, head to head
southern populations. Male genital papilla is a wedge-shaped ~~en she sto~s over gravel. Several eggs are deposited and fer-
flap. In mature females soft dorsal, caudal, and pectoral fins tIhzed each tIme, but total egg counts, presumably in the hun-
show some banding. Body markings are more pronounced dreds, are not reported. Vibration of the pair causes them to
than in males but coloration does not develop. Female genital embed in the gravel, where the eggs settle. Limited field obser-
papilla is a long oval tube. vation indicates that males have shifting territories over
- - - - - -Anana sismvariaflons-f01TIl.a In-nfe-s--pecklea -aa-rter - - hreedingnffle~as dumales-ofR C11£fulum. - - - - - - - - - - - - - -
would solve nomenclatural problems. Deacon et al. (1979) list This species could be the subject of a fine life history study
an unnamed species of subgenus Doration as being of special because it is poorly known, widespread, and locally abun-
concern in Tennessee, while Lee et al. (1980) have resurrected dant. We have noted that it sometimes replaces E. nigrum
the name E. meadiae (Jordan & Evermann) for this or another with stream size increase, and a possible interaction of the 2
member of the subgenus in the Clinch and Powell rivers of species could result in this allocation of habitat. Food habits
Tennessee and Virginia. Populations of the upper Cumber- are not known and may be quite variable since the fish is
land are distinctive and may represent yet another valid spe- so~etimes found over riffles and sometimes in pools with
cies or subspecies. varIable water velocity and clarity.
Abundance. The speckled darter is locally common and in no
danger of extirpation. Regionally it has suffered losses and
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the restricted variants perhaps worthy of species status are in a 
more precarious position. The northern limit of its range is in- 
terestingly abrupt on both sides of the Mississippi, giving the 
impression of a southern species extending to its limits of tol- 
erance. 
Name. Stigmaeum means speckled. Unfortunately some other 
darters equal or exceed E. stigmaeum in degree of stippling. 
Etheostoma longimanum Jordan Plate 13 
Longfin Darter Subgenus Boleosoma 
Description. A rather large member of the subgenus reaching 
about 68 mm SL but seldom exceeding 62 mm SL. Thin flex- 
ible anal spines, rounded snout, absence of frenum, absence 
of breeding tubercles, a complete or nearly complete lateral 
line, and a flat bilobed genital papilla in females mark this 
species as a member of subgenus Boleosoma. It differs from 
all members but E. podostemone in having considerable col- 
oration in breeding males, and from that species in having 
more lateral line scales but lacking a distinct suborbital bar. 
Branchiostegal membranes are moderately joined. Supratem- 
poral and infraorbital canals are complete, but the latter may 
be deeply embedded and difficult to see. 
Six dark dorsal saddles contrast well with intervening light 
areas. Anterior light areas often appear as pale oval spots. 
Eight to 11 lateral blotches and a basicaudal spot separate ir- 
regularly spotted upper side from virtually unmarked lower 
side and belly. A diffuse prepectoral spot is usually present. 
Preorbital bar extends forward and downward, almost 
meeting counterpart on lip. A suborbital spot and usually 
additional spots occur on cheek. Opercle is darkest behind 
eye. Ventral surfaces of head and breast are immaculate. 
Spines of first dorsal fin are clear; each membrane con- 
tains 4 or 5 oblong spots becoming smaller and fainter toward 
margin. Rays of soft dorsal fin are clear and membranes are 
marked like those in spiny dorsal fin. Soft dorsal fin is not ex- 
ceptionally long in females or juveniles but in breeding males 
is rivaled for length only by that of E. cinereum. Anal and pel- 
vic fins lack much pigmentation; somewhat expansive pector- 
al rays are stippled near base. 
Opercle is scaled but cheek, nape, and breast are naked. 
Belly is naked anteriorly. Lateral line typically is complete 
with 42-46 (39-52) scales. Fin counts are: dorsal IX-X (VIII- 
XI), 11-12 (10-13); anal 11, 7 (5-9); pectoral usually 11-12. 
Vertebrae number 37-39. 
As seen in color plate, breeding males are among the most 
striking of all darters. Breeding tubercles are absent; genital 
papilla is short and conical. Basic body pattern of females is 
augmented by a slight darkening but no coloration appears. 
Genital papilla is short, bifurcate, and with terminal lobes. 
Distribution. An endemic of the upper James River system in 
Virginia and a small piece of West Virginia, where it com- 
monly occurs in clear streams of various sizes in both mon- 
tane and Piedmont portions of the basin. 
Distribution of Etheostoma longimanum 
Natural History. The longfin darter is an inhabitant of swift 
water to a greater degree than other members of subgenus 
Boleosoma. We captured 2 exceptional breeding males in 
early June from a tributary of Craig Creek. The strongly 
flowing riffle was about 30 cm deep with a coarse gravel and 
rubble substrate. The breeding sites apparently were 2 large 
flat rocks; several ripe females were caught in calmer waters 
nearby. Spawning probably occurs earlier in most cases since 
the tributary was exceptionally cool. In Craig Creek Etheo- 
stoma longimanum was commonly taken near the foot of rif- 
fles along with E. flabellare and Percina roanoka. Cole (1971) 
reports E. nigrum also to be an associate of the longfin darter. 
Raney and Lachner (1943) found E. longimanum to live about 
2 years, females producing from 50 to 300 eggs per season. 
This unusual species deserves additional study. 
In habit and to some extent appearance we find this spe- 
cies to resemble members of the subgenera Etheostoma and 
Ulocentra more than its fellow members of Boleosoma, E. 
nigrum, E. olmstedi, and E. perlongum. 
Abundance. Locally abundant and well distributed through 
the upper James River, E. longimanum is in no danger of ex- 
tirpation. Gross alterations within the basin could change its 
prospects greatly, however. 
Name. Longimanum means long hand and refers to the long 
pectoral fins, though the soft dorsal fin of large males is the 
species' most spectacular characteristic. 
Etheostoma nigrum Rafinesque Plate 13 
Johnny Darter Subgenus Boleosoma 
Description. A small member of the subgenus reaching about 
60 mm SL but seldom much exceeding 50 mm SL. A thin flex- 
ible anal spine, rounded snout, absence of frenum, almost 
complete lateral line, absence of breeding tubercles, and flat 
bilobed genital papilla in females place it in subgenus Boleo- 
soma. The combination of blunt snout, interrupted supratem- 
02 I
t t cies
r ri iti . t t -
t r t i s i i i i, i
i t r cies t i t it
.
e. ti l .
rt rs l .
t t
s
i ti .
i g -
l l i , , ,
, t l
ies l s a.
. l
i s
l
.
1
l
. .
- 2 II,
r f
istri ti . i f t r J s i r s st i
ir i i ll i f t ir i i , r it -
l rs i l r str s f ri s si s i t -
t i t rti s f t si .
a.
.
.
t f ,
, l
c .
f
i
l f t
r f t i t
t t i
f l t
f i l ,
ill l i
ti f l t t rr ted t
Etheostoma (Boleosoma) 103 
poral and infraorbital canals, 1 anal spine, and lack of body 
coloration distinguishes E. nigrum from its congeners. The 
gill membranes are moderately to slightly connected. 
Six, sometimes 7, dorsal saddles and 7-10 lateral blotches 
are principal markings. Lateral blotches may resemble letters 
W, V, or X. Lower side bears only small spots and belly is de- 
void of pigmentation. Most specimens have a fairly distinct 
basicaudal spot. Preorbital bar is directed downward, failing 
to meet counterpart on lip. A suborbital spot and other small 
spots appear on cheek. Upper opercle varies from dark to 
stippled. Breast and throat are clear; chin and lower jaw often 
are blotchy. 
Elongated black spots occur on spines of first dorsal fin 
and rays of second dorsal sufficiently to produce a weakly 
banded appearance in the latter. Dorsal fins are more widely 
separated than is usual in darters. Caudal rays are pigmented 
enough to produce vertical bands. Anal, pelvic, and pectoral 
fins are almost without pigmentation. 
Nape, cheek, and breast are naked in most populations but 
are variably scaled toward north and northeast parts of range. 
Opercle is variably well to lightly scaled. Belly is naked ante- 
riorly. Lateral line consists of 37-52 (35-59) scales and may 
lack pores on last 1-3 scales. Fin counts are: dorsal VIII-IX 
(VI-X), 11-13 (9-15); anal I (rarely 11), 7-8 (6-9); pectoral usu- 
ally 11-12. Vertebrae usually number 37-38. 
Though colors do not appear, breeding males darken at 
least on head and sometimes are darkly stippled over entire 
body. Four to 8 vertical bands are seen in many breeding indi- 
viduals. Body of post-reproductive males is bowed and such 
individuals swim feebly at surface of stream before dying. 
Genital papilla is a short conical tube. Breeding females retain 
typical body and fin markings, usually somewhat intensified, 
and body takes on a yellowish cast. Female genital papilla is a 
bilobed flap, sometimes distended into a short thick tube with 
grooves. Juveniles are not well marked and are easily con- 
fused with several other species of darters, particularly Etheo- 
stoma chlorosomum, E. stigmaeum, P. copelandi, and E. 
vitreum. 
Regional variation has led to the proposal of subspecies. 
Underhill (1963) concluded that the separation of E.n. nigrum 
and E.n. eulepis is based on genetic differences too minor to 
warrant taxonomic recognition, but Cole (1971) continues to 
recognize eulepis. Kott and Humphreys (1978) note a cline of 
decreasing lateral line scales in E.n. nigrum from northwest to 
southeast. Starnes and Starnes (1979b) argue for retention of 
E.n. susanae, a form with reduced scalation isolated in the 
Cumberland River above the falls. 
Distribution. The range of the johnny darter is quite large, 
perhaps rivaling that of Percina caprodes. In Canada it occurs 
in Hudson Bay drainages from eastern Saskatchewan as far 
north as the Churchill River drainage through much of Man- 
itoba and western Ontario, as well as the St. Lawrence drain- 
age at least as far east as Lake Champlain. Scott and Cross- 
man (1973) indicate that a problem exists in eastern Canada in 
distinguishing E. olmstedi (itself once treated as a subspecies 
of E. nigrum) from the johnny darter. From central Canada 
E. nigrum extends southward through the eastern Dakotas to 
eastern Oklahoma and west central Arkansas. In the Platte 
Distribution of Etheostoma nigrum 
River basin it continues westward into Wyoming and Col- 
orado to elevations of 1,500 meters. Cross (1967) reports early 
records in the Kansas River system fully 150 km west of the 
present limits of occurrence. The species is well distributed 
within the upper Mississippi basin, the Great Lakes region, 
and the Ohio River basin. Jenkins, Lachner, and Schwartz 
(1971) list it as being present in the upper reaches of several 
Atlantic drainages from the York southward to the Neuse. It 
also occupies much of the Mobile basin. Eastern stocks of the 
johnny darter received close attention from Cole (1971). In 
spite of lower lateral line counts and some other meristic dif- 
ferences, he considered them all to be E.n. nigrum which are 
rather recent invaders from the Ohio River basin. 
That the johnny darter is a highly invasive species is shown 
by its postglacial dispersal in Canada, both through the east- 
ern Great Lakes portal into the St. Lawrence drainage and 
through the Red River into Hudson Bay rivers. Entrance by 
stream capture into the Mobile basin is the apparent cause for 
the species' presence there. 
Natural History. The johnny darter has been taken in streams 
of various size, gradient, substrate, and clarity. Trautman 
(1957) considered it to be the Ohio darter most tolerant of di- 
verse conditions. The species has even been reported to in- 
habit shallow lakes in eastern South Dakota (Bailey and 
Allum, 1962). It is not a riffle species and is most frequently 
encountered in small to medium sized streams of moderate 
clarity, where it lives in pools over sand or solid bedrock. No 
single compendium of knowledge exists for the johnny darter 
but it has been the subject of numerous articles of more lim- 
ited scope. 
Winn (1958b) reported that considerable upstream and 
downstream movements precede spawning. Males establish 
territories around partially embedded rocks or occasionally 
other materials beneath which they can squeeze. A nest site is 
prepared by turning upside 'down and rubbing the area with 
the caudal, anal, and pelvic fins while balancing with the aid 
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of the pectorals. Intruding males are approached with dorsal 
fins erect, and presumably are intimidated. Ripe females are 
approached with fins lowered and are led beneath the rock, 
where nest polishing is resumed. The female may then join the 
male, head to head, and deposit 30-200 eggs over an hour's 
time, occasionally interrupted by return to normal posture. 
Females lay 5 or 6 such egg clutches and males may accumu- 
late a thousand or more eggs from several females. Males 
guard the eggs until hatched but may eat those attacked by 
fungus. Spear (1960) observed spawning in Michigan to start 
when water temperature exceeded 15"C, as early as mid-April 
and continuing well into June. Females spawned a year after 
hatching and the next spring, although survival was low. 
Year-old males are not often successful in attaining territories 
and most breeding is accomplished by males in their second 
year. Survival to a third year apparently is quite unlikely. 
Many investigators, including Turner (1921), Karr (1963), 
Lotrich (1973), and Smart and Gee (1979), agree in general 
that chironomidae, tiny crustacea, and small insect larvae 
constitute the principal food of johnny darters. The last au- 
thors above found johnny darters to be daytime benthic feed- 
ers and to compete minimally with Percina maculata that oc- 
cupied the same stream. Smith (1979) reports that johnny 
darters react to the smell, or perhaps taste, of skin extract 
from compatriots by remaining quiet. He concluded that this 
was an alarm reaction, as previously demonstrated in min- 
nows. A large number of parasites variously reported in the 
johnny darter have been summarized by Hoffman (1967). 
Aside from their broad environmental tolerances, the abil- 
ity to sequester eggs beneath stones probably contributes to 
the success of johnny darters, particularly where murky water 
predominates. Local and regional disappearance of the spe- 
cies may be associated with siltation in many cases rather than 
with the presence of toxic substances. 
Abundance. The johnny darter remains a common and wide- 
spread species in spite of local setbacks and the loss of distri- 
bution on the western margins of its range. Only the subspe- 
cies E. nigrum susanae is threatened by the pervasive strip- 
mining and attendant siltation within the upper Cumberland 
River basin. 
Name. This little fish was among the first American species 
described by Rafinesque (1819), who like many observers 
since was impressed by the black head and darkened body of 
the nuptial male and accordingly offered the trivial name 
nigrum. Eulepis means well-scaled; susanae honors Susan B.  
Jordan. 
Etheostoma olmstedi Storer Plate 14 
Tesselated Darter Subgenus Boleosoma 
Description. The second largest member of the subgenus, 
reaching a maximum size well over 70 mm SL but usually less 
than 65 mm SL. Thin flexible anal spines, somewhat rounded 
snout, absence of frenum, almost complete lateral line, ab- 
Distribution of Etheostoma olmstedi 
sence of breeding tubercles, and flat bilobed genital papilla in 
females place it in the subgenus Boleosoma. It lacks body col- 
oration and has fewer lateral line scales than E. perlongum. It 
is quite similar to E. nigrum but has a less rounded snout, 
complete supratemporal and infraorbital canals, usually 1 or 
2 more lateral blotches, and 2 anal spines except for 1 subspe- 
cies. Gill membranes are narrowly joined. 
Six dorsal saddles are not very dark and are separated by 
weakly stippled paler zones. Side bears 9-1 1 dark blotches, 
often in the shape of letters X, V, or W. Upper side is weakly 
and irregularly spotted, while lower side and belly bear little 
or no pigmentation. A faint basicaudal spot is often present. 
Moderately developed preorbital bar extends downward 
and forward, failing to meet counterpart on lip. Suborbital 
bar is of variable length and intensity and usually directed 
slightly posteriorly. Chin, throat, and breast are virtually de- 
void of pigment. 
Membranes of first dorsal fin are clear but spines are alter- 
nately dark (usually brown) and pale. Soft dorsal fin is sim- 
ilarly marked, its banding much more obvious than that of 
spiny dorsal. Caudal rays are darkened to produce several 
wavy vertical bands. Other fins are virtually clear. 
Scalation is extremely variable. Nape usually is naked; 
cheek usually is naked or has a few scales. Opercle is scaled; 
breast usually is naked. Belly is quite variable, ranging from 
naked to fully scaled. Lateral line is complete and contains 34- 
64 scales, but most collections display less than half this vari- 
ability. Fin counts are: dorsal VIII-X, 11-14 (10-16); anal I 
(regionally 11), 7-9 (5-10); pectoral 12-13. Vertebrae number 
37-39. 
Although pattern darkens considerably in breeding males, 
and dorsal, anal, and pelvic fins develop much black, body 
does not blacken to the extent seen in E. nigrum. Male genital 
papilla is short, conical, and slightly bilobed terminally. A 
darkening of body pattern is the principal change in breeding 
females. Genital papilla is a bilobed flap. The poorly marked 
juveniles are easily confused with other Boleosoma. 
Distribution. From scattered populations along the St. Law- 
rence River in Quebec, the tesselated darter extends south- 
ward into New York, including the Lake Ontario shore. It oc- 
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Abundance. The johnny darter remains a common and wide-
spread species in spite of local setbacks and the los of distri-
bution on the western margins of its range. Only the subspe-
cies E. nigrum susanae is threatened by the pervasive strip-
mining and at endant siltation within the up er Cumberland
River basin.
Name. This little fish was among the first American species
described by Rafinesque (1819), who like many observers
since was impres ed by the black head and darkened body of
the nuptial male and ac ordingly of ered the trivial name
nigrum. Eulepis means well-scaled; susanae honors Susan B.
Jordan.
of the pectorals. Intruding males are ap roached with dorsal
fins erect, and presumably are intimidated. Ripe females are
ap roached with fins lowered and are led beneath the rock,
where nest polishing is resumed. The female may then join the
male, head to head, and deposit 30-20 eg s over an hour's
time, oc asionally inter upted by return to normal posture.
Females lay 5 or 6 such eg clutches and males may ac umu-
late a thousand or more eg s from several females. Males
guard the eg s until hatched but may eat those at acked by
fungus. Spear (1960) observed spawning in Michigan to start
when water temperature exce ded 15°C, as early as mid-April
and continuing well into June. Females spawned a year after
hatching and the next spring, although survival was low.
Year-old males are not often suc es ful in attaining ter itories
and most bre ding is ac omplished by males in their second
year. Survival to a third year ap arently is quite unlikely.
Many investigators, including Turner (1921), Kar (1963),
Lotrich (1973), and Smart and Ge (1979), agre in general
that chironomidae, tiny crustacea, and small insect larvae
constitute the principal fo d of johnny darters. The last au-
thors above found johnny darters to be daytime benthic fe d-
ers and to compete minimal y with Percina maculata that oc-
cupied the same stream. Smith (1979) reports that johnny
darters react to the smell, or perhaps taste, of skin extract
from compatriots by remaining quiet. He concluded that this
was an alarm reaction, as previously demonstrated in min-
nows. A large number of parasites variously reported in the
johnny darter have be n summarized by Hof man (1967).
Aside from their broad environmental tolerances, the abil-
ity to sequester eg s beneath stones probably contributes to
the suc es of johnny darters, particularly where murky water
predominates. Local and regional disap earance of the spe-
cies may be as ociated with siltation in many cases rather than
with the presence of toxic substances.
Distribution ofEtheosto a olmstedi
sence of bre ding tubercles, and flat bilobed genital papil a in
females place it in the subgenus Boleosoma. It lacks body col-
oration and has fewer lateral line scales than E. perlongum. It
is quite similar to E. nigrum but has a les rounded snout,
complete supratemporal and infraorbital canals, usual y 1 or
2 more lateral blotches, and 2 anal spines except for 1 subspe-
cies. Gill membranes are nar owly joined.
Six dorsal saddles are not very dark and are separated by
weakly stippled paler zones. Side bears 9-1 dark blotches,
often in the shape of let ers : , V,· or W. Upper side is weakly
and ir egularly spot ed, while lower side and bel y bear lit le
or no pigmentation. A faint basicaudal spot is often present.
Moderately developed preorbital bar extends downward
and forward, failing to me t counterpart on lip. Suborbital
bar is of variable length and intensity and usual y directed
slightly posteriorly. Chin, throat, and breast are virtual y de-
void of pigment.
Membranes of first dorsal fin are clear but spines are alter-
nately dark (usual y brown) and pale. Soft dorsal fin is sim-
ilarly marked, its banding much more obvious than that of
spiny dorsal. Caudal rays are darkened to produce several
wavy vertical bands. Other fins are virtual y clear.
Scalation is extremely variable. Nape usual y is naked;
che k usual y is naked or has a few scales. Opercle is scaled;
breast usual y is naked. Belly is quite variable, ranging from
naked to fully scaled. Lateral line is complete and contains 34-
64 scales, but most col ections display les than half this vari-
ability. Fin counts are: dorsal VI -X, 1 -14 (10-16); anal I
(regional y II), 7-9 (5-10); pectoral 12-13. Vertebrae number
37-39.
Although pat ern darkens considerably in breeding males,
and dorsal, anal, and pelvic fins develop much black, body
does not blacken to the extent se n in E. nigrum. Male genital
papil a is short, conical, and slightly bilobed terminal y. A
darkening of body pat ern is the principal change in breeding
females. Genital papil a is a bilobed flap. The poorly marked
juveniles are easily confused with other Boleosoma.
Plate 14
Subgenus Boleosoma
Etheostoma olmstedi Storer
Tes elated Darter
Description. The second largest member of the subgenus,
reaching a maximum size well over 70 mm SL but usual y les
than 65 mm SL. Thin flexible anal spines, somewhat rounded
snout, absence of frenum, almost complete lateral line, ab-
Distribution. From scat ered populations along the St. Law-
rence River in Quebec, the tes elated darter extends south-
ward into New York, including the Lake Ontario shore. It oc-
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curs rarely in Vermont and New Hampshire but becomes 
common in southern New England. From Chesapeake Bay to 
the Santee basin it is far more abundant below the Fall Line 
than above. It then continues coastally to the St. Johns basin 
in northern Florida. Though its range is narrow, the tesselated 
darter displays one of the greatest north-south distributions 
found among the darters. 
Cole (1967) presents morphological evidence for the recog- 
nition of 4 subspecies, 2 existing in relative geographic isola- 
tion and 2 in relative ecological isolation from one another. 
From the Cape Fear basin in North Carolina southward the 
only form is E.o. maculaticeps, which is easily identified by 
having the belly devoid or nearly devoid of scales and by con- 
sistently having 2 anal spines. In the upper Rappahannock 
basin of Virginia a dwarf form, E.o. vexillare, exists to the 
apparent exclusion of others. It never reaches 50 mm SL, has 
only 34-42 lateral line scales, lacks scales on cheek, nape, and 
breast, and usually has reduced numbers of dorsal, pectoral, 
and anal rays. E.o. atromaculatum occurs in the lower 
Rappahannock and in some but not all sluggish coastal 
streams from Albemarle Sound to the Hudson River. It is 
most common in the lower Hudson and Delaware rivers and 
in the lower reaches of streams entering Delaware Bay, even in 
slightly brackish water. Cheek, nape, belly, and breast are 
usually fully scaled, and mean counts for lateral line scales, 
dorsal rays, pectoral rays, and anal rays are higher than those 
for the other forms. The nominate form, E.o. olmstedi, oc- 
curs from the New River in North Carolina to the upper Con- 
necticut River valley. It is virtually absent from the Chesa- 
peake Bay area, and southern populations are generally coas- 
tal. From upstate New York and into Canada tesselated dart- 
ers seem to be intergrades between E.o. olmstedi and E.o. 
atromaculatum. The typical E.o. olmstedi has a naked or 
weakly scaled nape and breast. 
Zorach (1971) tends to discount the idea that E.o. olmstedi 
and E.o. atromaculatum are genetically distinct subspecies, 
citing the peculiar and discontinuous range of the latter. Scott 
and Crossman (1973) note the polymorphism of all johnny 
darters and continue to consider all Canadian specimens E. 
nigrum until a firm genetic basis is demonstrated for recogniz- 
ing E. olmstedi and its subspecies. Obviously, the systematics 
of the johnny and tesselated darters is not a completely settled 
matter. 
Natural History. Etheostoma olmstedi probably exploits a 
greater variety of environments than any other darter. It 
thrives from cold Canadian streams to the tepid waters of 
northern Florida and from poorly mineralized streams to 
brackish parts of Chesapeake Bay. Bailey et al. (1954) took E. 
fusiforme in slightly brackish water but Cole's (1967) record 
of E.o. atromaculatum existing at 2.4 parts per thousand sa- 
linity is the most dramatic example of salt tolerance for a 
darter. This is not a species of swift currents; rather it occu- 
pies slow runs, pools, and backwaters, sometimes living 
among aquatic plants or debris over sand or silt bottom. 
Raney and Lachner (1943) and Layzer and Reed (1978) 
studied aspects of the life history of tesselated darters and 
agreed closely in findings that show chironomidae to predom- 
inate as a food source. The latter authors report that trichop- 
tera larvae become important locally in autumn. The 2 studies 
agree that tesselated darters of both sexes can spawn after 1 
year, incur great losses in numbers during the second year, 
and can live into or through a third year. By the end of a sec- 
ond year of growth males are larger than females. Tsai (1972) 
reports that 93% of breeding females in his study population 
were hatched the year before. Older females produced more 
eggs, which partially offset their drastic decrease in numbers. 
Tsai reports adult males to be far less numerous than females. 
Spawning behavior has been described by Hankinson 
(1932) and Atz (1940). Males defend small territories estab- 
lished and maintained during April and May around flat nest- 
ing stones. Females lay 1 to several eggs on the underside of 
the stone, which has been cleaned by the male. Spawning is ac- 
complished upside down with the partners usually head to 
head beside one another. Fifty to several hundred eggs may be 
deposited by a female, and each male presumably spawns with 
several females. 
Tsai (1968~) observed all species of fish present to be ad- 
versely affected by chlorinated sewage outfalls into the Patux- 
ent River basin, but reports the tesselated darter to be among 
the more resistant species. Raney and Lachner (1942) report 
the tesselated darter to be an important food of young walleye 
in New York. 
In lowland streams E. olmstedi may live adjacent to E. 
vitreum or several of the swamp darters. In upland streams it 
occurs with various upland darters; toward the limits of its 
northern range it may be the only darter present. 
Abundance. Tesselated darters have been extirpated or much 
depleted in urbanized and industrialized areas of the East, yet 
remain among the most abundant of darters generally. 
Name. This fish was named in honor of Charles Olmsted, a 
natural historian of the Connecticut valley. Atromaculatum 
means black spotted; maculaticeps means spotted head; vexil- 
lare, standard bearer, refers to the high fins. 
Etheostoma perlongum (Hubbs & Raney) Plate 14 
Waccamaw Darter Subgenus Boleosoma 
Description. Consistently the largest Boleosoma, reaching 75 
mm SL and often exceeding 60 mm SL. Thin flexible anal 
spines, somewhat rounded snout, absence of frenum, almost 
complete lateral line, absence of breeding tubercles, and flat 
bilobed genital papilla in females place it in the subgenus. It is 
unique in the combination of a high number of lateral line 
scales and a high number of dorsal saddles. The snout is more 
pointed than in other Boleosoma; though a frenum is absent, 
a flap overlying the upper lip is slightly attached at the mid- 
line. Gill membranes are slightly joined. Infraorbital and 
supratemporal canals are complete. 
Six to 1 1  dorsal saddles fail to stand out boldly. Usually 9 
oblong lateral blotches are present, seldom developing any re- 
semblance to letters V, W, or X. Additional stippling is pres- 
ent from back to lower side, which along with belly is pale. A 
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Distribution of Etheostomaperlongum 
faint humeral spot is usually present; a basicaudal spot is 
fairly large and diffuse and might be counted as another lat- 
eral blotch. 
Preorbital bar extends forward and slightly downward, 
not meeting counterpart on snout. Weak suborbital bar ex- 
tends downward to angle of jaw. Breast and ventral surface of 
head are pale. 
Spines of first dorsal fin are sparingly streaked with dark, 
while membranes are stippled along basal half and margin. 
Soft dorsal fin rays are alternately light and dark, and mem- 
branes are stippled to produce a banded effect. Darkened cau- 
dal fin rays produce several wavy vertical bands. Anal and 
pelvic fins are rather pale, stippled lightly in membranes. Pec- 
toral fin shows some vertical banding from stippling in mem- 
branes. 
Opercle and cheek are scaled. Nape may lack a few scales 
and belly may be partly naked on midline. Embedded or ex- 
posed scales appear on posterior half of breast. Lateral line is 
complete with 54-66 scales. Fin counts are: dorsal IX-XII, 13- 
15; anal I1 (rarely I), 8-9; pectoral 12-14. Vertebrae number 
39-40. 
Collette (1965) reports that dorsal, anal, and pelvic fins in 
males darken and that pelvic spine and rays develop fleshy ter- 
minal pads, though our specimens taken in March show no 
modifications. Lindquist, Shute, and Shute (1981) verify Col- 
lette's statements and present detailed information on the ap- 
pearance of the genital papillae of both sexes (typical for the 
subgenus) and a comparison of the pelvic fin pads of males 
within members of Boleosoma. 
Distribution. Restricted to Lake Waccamaw in the Coastal 
Plain of North Carolina. 
Natural History. This is the only darter totally restricted to a 
lacustrine habitat. Lake Waccamaw is late Pleistocene in or- 
igin and contains at least 2 other endemic fishes, Fundulus 
waccamensis and Menidia extensa, both closely related to 
nearby species having extensive distributions. Etheostoma 
perlongum is similar to  and probably derived from the stock 
of E. olmstedi. E. fusiforme occurs locally in Lake Wacca- 
maw but is not an associate of E. perlongum. 
We caught specimens over clean sand in less than l m  of 
water in late March. They usually were near old tree stumps 
and embedded pieces of wood. Lindquist, Shute, and Shute 
(1981) report that males precede females from deep water to 
shallow areas in spring; nesting occurs in April, May, and 
early June. Males excavate nests beneath sticks and similar de- 
bris, guard the nest, engage in complex courtship rituals with 
females, and spawn with them in upside-down positions, head 
to head, or more rarely head to tail. These authors suggest 
that males may use pelvic fins to prepare and clean nests. Fe- 
males lay about a third of their initial egg complement (150 
eggs) in each mating event but may produce a second batch of 
eggs. Predation on eggs by the tiny catfish Noturus gyrinus is 
possible. 
Abundance. Deacon et al. (1979) list E. perlongum as threat- 
ened, probably because of gradually induced changes to its 
sole habitat. Its well-being undeniably is linked to continuing 
control of development of the Lake Waccamaw shoreline. 
Name. Perlongum alludes to the considerable length of this 
darter compared with other species of Boleosoma. 
Etheostoma podostemone Jordan & Jenkins Plate 14 
Riverweed Darter Subgenus Boleosoma 
Description. A moderate sized robust Boleosoma reaching 65 
mm SL but seldom exceeding 60 mm SL. A somewhat 
rounded snout, absence of frenum, thin flexible anal spines, 
nearly complete lateral line, lack of breeding tubercles, and 
bilobed genital papilla of females mark this as a Boleosoma. 
It differs from most of its congeners in having some breeding 
coloration, and from E. longimanum in the presence of a dis- 
tinct suborbital bar rather than a spot. Gill membranes are 
moderately connected. Supratemporal and infraorbital canals 
are complete but the latter may be difficult to see. 
Dorsum bears 6 dark broad saddles, the first being small- 
est but often the most intense. Areas between saddles may ap- 
pear as wedge-shaped pale spots. First 3 or 4 of about 8 lateral 
blotches are poorly defined, while remainder may resemble 
letters V, W, or X. Wedge-shaped dark spots tend to form 
horizontal bands on upper side, in some cases continuing be- 
low midline on posterior third of body. Belly is without such 
markings. Basicaudal spot is of variable intensity, sometimes 
vertically elongated or divided in 2. Often a humeral spot is 
present. One or more dark markings may be present anterior 
and posterior to pectoral fin base. 
Preorbital bar almost meets counterpart on snout. Subor- 
bital bar is distinct and is curved anteriorly. Cheek is pale, 
sometimes creamy. Chin and throat may be stippled; breast is 
clear. 
Membranes of spiny dorsal fin are darkened at margin, 
middle, and base to produce faint horizontal bands; spines 
lack appreciable pigmentation. Three to 5 faint bands are pro- 
duced in soft dorsal fin by darkening of membranes and adja- 
cent parts of rays. Caudal fin membranes are darkened to 
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Distribution of Etheostomapodostemone 
form several wavy vertical bands. Anal and pelvic fins lack 
much pigmentation; anal spines are particularly short and 
weak. Darkening in pectoral rays causes vertical banding, best 
developed basally. 
Opercle is scaled but cheek, nape, and breast are naked. 
Belly is naked anteriorly. Lateral line is typically complete 
with 36-41 scales. Fin counts usually are: dorsal IX-X, 12-13; 
anal II,6-7; pectoral 12-13. Vertebrae number 36-37 (35-38). 
Breeding males develop some body and fin coloration as 
shown in color plate. Fins, particularly soft dorsal, are some- 
what elongated. Genital papilla is a short conical tube. Breed- 
ing females become somewhat darker and pattern intensifies, 
but colors do not develop and fins are not much elongated. 
Genital papilla is short and terminally lobed. 
Distribution. Endemic to the Roanoke River system and often 
abundant in clear headwater streams, especially where water 
plants grow adjacent to riffles. It is less common in Piedmont 
tributaries and is probably absent below the Fall Line. 
Natural History. We collected riverweed darters in mid-May 
from the South Fork of the Roanoke River. They were fairly 
common in riffles 5-10 cm deep over clean gravel and rubble. 
Gravid females were quite evident but colorful males were 
rare; we assume that their breeding period was ending. Etheo- 
stomapodostemone were about equal in numbers to E. flabel- 
Iare and more common than Percina roanoka or P. rex. 
Riverweed darters were also caught in the upper Black- 
water River over predominantly sandy and gravelly riffles 
with only moderate current. E. vitreum, E. olmstedi, and Per- 
cina roanoka occurred in the same area. During summer they 
may congregate among submerged aquatic plants. We were 
strongly reminded of Ulocentra darters on first capturing this 
robust, blunt snouted, and rather colorful species. 
Breeding behavior probably resembles that of E. nigrum. 
Life history, behavior, and population dynamics of this inter- 
esting endemic are in need of study. 
Abundance. The riverweed darter is found in enough different 
streams to be safe from immediate threat, but its abundance 
should be monitored closely for change. 
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Name. The name is taken from that of the riverweed, Podos- 
temum, with which this darter may be associated in clear 
streams with steady current. 
Etheostoma vitreum (Cope) Plate 14 
Glassy Darter Subgenus Ioa 
Description. A moderate sized slender darter reaching about 
55 mm SL. It is uniquely different from species in subgenera 
Boleosoma, Doration, and Vaillantia in that the anus is sur- 
rounded by villi, breeding-tubercles are present in both sexes, 
and spawning is communal. It is further characterized by its 
slender body, maximum depth being one-seventh of SL, and 
by an elongated snout. A frenum is lacking; gill membranes 
are separate or but slightly connected; supratemporal and 
infraorbital canals are not interrupted. Eyes are closely set 
high on the head. 
Dorsum is stippled, tending to form 7-8 faint blotches. 
Upper side is stippled, spots sometimes aligning in 1 or more 
short horizontal stripes. Midlateral markings consist of 7-9 in- 
terrupted stripes or thin blotches. Ventral surface of body is 
unpigmented. Individuals are partially transparent in life but 
turn opaque in preservatives. Head bears a few blotches; a 
postorbital stripe is consistently developed. 
Spines of first dorsal fin are somewhat darkened margin- 
ally but remainder of fin is virtually clear. Similarly, rays of 
soft dorsal are lightly edged and fin is otherwise clear. Caudal 
fin may appear faintly vertically banded or simply be some- 
what darker at base and tip than in intervening space. Anal, 
pelvic, and pectoral fins are clear or faintly patterned like dor- 
sal fins. 
Cheek and opercle are heavily scaled. Breast is naked but 
prepectoral area sometimes has embedded scales. Anterior 
portion of nape is naked or has embedded scales. Midline of 
belly lacks several scale rows. Lateral line is complete or vir- 
tually so with 50-62 scales. Fin counts are: dorsal VII-IX, 11- 
14; anal I1 (sometimes I), 6-9; pectoral 12-14. Vertebrae num- 
ber 37-39. 
Breeding males and to a lesser extent breeding females be- 
come dusky, a condition not well shown in color plate. Pelvic 
spines and ventralmost 2 or 3 pectoral rays are expanded and 
fleshy, particularly in males. Breeding tubercles develop on 
outer surface of pectoral fin rays and inner surface of pelvic 
rays but not on body according to Jenkins (1971). Fleshy villi 
surrounding anus apparently are better developed in females 
than in males. 
Distribution. Confined to Atlantic coastal drainages from the 
Patuxent in Maryland to the Neuse in North Carolina. It is 
common and widespread below the Fall Line and occurs in the 
Piedmont where sandy substrate prevails. 
Natural History. The study of Winn and Picciolo (1960) pre- 
sents a wealth of information on the ecology of glassy darters. 
The fish remain inactive and hidden in pools during the winter 
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cies in formaldehyde causes the flesh to whiten much as egg 
albumen does on heating. 
Distribution of Etheostoma vitreum 
but begin to move upstream to breeding sites as water temper- 
atures exceed 5°C. Spawning occurs in March and early April 
at water temperatures of 10-18OC and always at sites with a 
steady current. Egg deposition may occur upstream from 
rocks, beneath logs, or even on the face of concrete spillways. 
Aggressiveness among males is limited to nudging or butting, 
and suitable breeding grounds are often occupied by many 
males that refrain from combat as females enter 1 or 2 at a 
time. About 100 eggs are laid singly in a series of passes over 
the  e m u n a l n e s t 2  and h e x h  the- female-is accompanied by- - 
- - - - - - - - - 
1 or 2 males which align with her and keep in contact with her 
with their fins. An active breeding aggregation seems to at- 
tract more participants and a single nest may accumulate 
30,000 to 50,000 eggs. Breeding aggregations have not been 
reported for other darters. 
For the remainder of the growing season glassy darters live 
singly or in small groups. Feeding habits, life history, and 
other aspects of species ecology need elaboration. The glassy 
darter appears to be specialized for sandy streams which are 
periodically turbid and afford few of the conditions favored 
by most darters. In this regard the glassy darter has evolved 
parallel attributes to those of the sand darters, Ammocrypta, 
including the habit of burrowing in clear sand with only part 
of the head exposed as noted by Lee and Ashton (1979). These 
authors followed radioactively tagged glassy darters for 10 
months. Individuals were nomadic and always sought out 
areas with clean sandy substrate, where they nested beneath 
the surface unless engaged in morning or evening foraging. 
Extreme cold or flooding caused glassy darters to burrow as 
- - - - - - - - - deeply as 30 mm.&them#onra ohst& oftes isfeuad hareas- - 
which support glassy darters but does not exploit the same 
microhabitat. 
Abundance. The glassy darter seems to be in no danger of ex- 
tirpation, but it should be noted that females produce few 
eggs, breeding sites are not numerous, and the range is small. 
Thus local populations might be subject to rapid extermina- 
tion. 
Name. The epithet vitreum obviously refers to the clear or vit- 
reous appearance of living specimens. Preservation of the spe- 
Etheostoma chlorosomum (Hay) Plate 14 
Bluntnose Darter Subgenus Vaillantia 
Description. A moderate sized darter of delicate appearance, 
probably never larger than 50 mm SL. It closely resembles 
members of subgenus Boleosoma but differs from them pri- 
marily in having an incomplete lateral line ending beneath the 
spiny or soft dorsal fin. It differs from Etheostoma davisoni 
in having breeding tubercles and perhaps in other minor re- 
gards. The snout is quite short, gill membranes are separate, 
infraorbital canal is widely interrupted, and the supratem- 
poral canal is narrowly interrupted or further reduced to dis- 
junct segments. 
There are 6 or 7 faint dorsal markings but only 5 usually 
appear to be true saddles. Side bears 8-10 diffuse blotches, the 
last few occasionally resembling letters V, W, or X. Small 
blotches on upper side may be randomly scattered or may 
tend to be arranged in short wavy horizontal lines. Belly and 
lower flank lack markings. A weak humeral spot and a dark 
basicaudal spot are usually present. Preorbital bar fuses with 
counterpart to form a semicircular band around snout. Pale 
cheek is usually stippled to produce a weak suborbital bar and 
- posm~W€al iotcti: There 'IS a-diffuse dark-spot onperc le .  
Ventral portions of head and breast lack markings. 
Membranes of spiny dorsal fin may be clear or lightly stip- 
pled along margin; median and basal bands may be weakly 
developed. Dorsal spines are alternately light and dark, usu- 
ally producing 3 weak horizontal bands. Soft dorsal fin has a 
short base and is separated by a distinct gap from spiny dor- 
sal; membranes are lightly stippled, and rays are darkened to 
produce 3 or 4 weak diagonal bands. Three or 4 rather faint 
vertical bands are produced by local darkening of caudal rays. 
Small anal, pelvic, and pectoral fins are pale and without 
markings. 
Cheek, opercle, and prepectoral area are well scaled. Nape 
is naked anteriorly and bears normal or embedded scales pos- 
teriorly. Breast is well scaled posteriorly and may bear em- 
bedded scales anteriorly. Belly is completely scaled. Usually 
only half of the 50-60 scales of lateral series are pored, but as 
many as 36 scales may have pores. Fin counts are: dorsal 
VIII-IX, 9-11; anal I (rarely 11), 7-8; pectoral 13. Vertebrae 
number 38-40.- - - - - - - - 
- - - - - - - - - -  - - - - - - - - - - - -  
- - - - - - - - - - - - -  
Males may darken more than is shown in color plate. 
Spiny dorsal fin membranes in particular become darker. In 
some males breeding tubercles occur on ventral surfaces of 
pelvic rays and first few anal rays. Tips of pelvic spine and 
first few rays are fleshy. Genital papilla is short and conical. 
Breeding females are not much darkened. Genital papilla is a 
swollen pad with a rugose margin. Young of E. chlorosomum 
are not well marked and are easily confused with those of E. 
nigrum, E. stigmaeum, and perhaps other darters. 
Distribution. Occurs in streams adjacent to the Mississippi 
River from extreme southern Minnesota to the Gulf Coast. 
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cies in formaldehyde causes the flesh to whiten much as egg
albumen does on heating.
Etheostoma chlorosomum (Hay) Plate 14
Bluntnose Darter Subgenus Vaillantia
Distribution ofEtheostoma vitreum
Name. The epithet vitreum obviously refers to the clear or vit-
reous appearance of living specimens. Preservation of the spe-
Abundance. The glassy darter seems to be in no danger of ex-
tirpation, but it should be noted that females produce few
eggs, breeding sites are not numerous, and the range is small.
Thus local populations might be subject to rapid extermina-
tion.
Description. A moderate sized darter of delicate appearance,
probably never larger than 50 mm SL. It closely resembles
members of subgenus Boleosoma but differs from them pri-
marily in having an incomplete lateral line ending beneath the
spiny or soft dorsal fin. It differs from Etheostoma davisoni
in having breeding tubercles and perhaps in other minor re-
gards. The snout is quite short, gill membranes are separate,
infraorbital canal is widely interrupted, and the supratem-
poral canal is narrowly interrupted or further reduced to dis-
junct segments.
but begin to move upstream to breeding sites as water temper- There are 6 or 7 faint dorsal markings but only 5 usually
atures exceed 5°C. Spawning occurs in March and early April ap ear to be true sad les. Side bears 8-10 diffuse blotches, the
at water temperatures of 10-18°C and always at sites with a last few oc asionally resembling letters V, W, or X. Small
steady current. Egg deposition may occur upstream from blotches on up er side may be randomly scattered or may
rocks, beneath logs, or even on the face of concrete spillways. tend to be arranged in short wavy horizontal lines. Belly and
Aggressiveness among males is limited to nudging or butting, lower flank lack markings. A weak humeral spot and a dark
and suitable breeding grounds are often occupied by many basicaudal spot are usually present. Preorbital bar fuses with
males that refrain from combat as females enter 1 or 2 at a counterpart to form a semicircular band around snout. Pale
time. About 100 eggs are laid singly in a series of passe~ over cheek is usually stippled to produce a weak suborbital bar and
-- _l!!~~~I!!~ll!!~l_~e~hE-!}g ill~a_chJh~(e!Ilale_!~2-~~01Jl--PJUJ:lell_bY -pD-stoTbita11J1otcn.-Tnere IS a-d1ffiIse- uar1c-s-pot on-op-erCle. - ---
--- - 1 or 2 males which align with her and keep In .contact WIth her Ventral portions of head and breast lack markings.
with their fins. An active breeding aggregatIon seems to at- Membranes of spiny dorsal fin may be clear or lightly stip-
tract more participants and a single nest may accumulate pled along margin; median and basal bands may be weakly
30,000 to 50,000 eggs. Breeding aggregations have not been developed. Dorsal spines are alternately light and dark, usu-
reported for other darters. . ally producing 3 weak horizontal bands. Soft dorsal fin has a
For the remainder of the growing season glassy darters hve short base and is separated by a distinct gap from spiny dor-
singly or in small groups. Feeding habits, li:e history, and sal; membranes are lightly stip led, and rays are darkened to
other aspects of species ecology need elaboration. The. glassy produce 3 or 4 weak diagonal bands. Thre or 4 rather faint
darter appears to be specialized for sandy stre~~s whIch are vertical bands are produced by local darkening of caudal rays.
periodically turbid and afford few of the condItions favored Small anal, pelvic, and pectoral fins are pale and without
by most darters. In this regard the glassy darter has evolved markings.
parallel attributes to those of the sand darters, A.mmocrypta, Cheek, opercle, and prepectoral area are well scaled. Nape
including the habit of burrowing in clear sand WIth only part is naked anteriorly and bears normal or embedded scales pos-
of the head exposed as noted by Lee and Ashton (1979). These teriorly. Breast is well scaled posteriorly and may bear em-
authors followed radioactively tagged glassy darters for 10 bedded scales anteriorlY. Belly is completely scaled. Usually
months. Individuals were nomadic and always sought out only half of the 50-60 scales of lateral series are pored, but as
areas with clean sandy substrate, where they nested beneath many as 36 scales may have pores. Fin counts are: dorsal
the surface unless engaged in morning or evening foraging. VIII-IX, 9-11; anal I (rarely 11),7-8; pectoral 13. Vertebrae
Extreme cold or flooding caused glassy darters to burrow as number 38-40. _
--------deepl-Y-as 30 mm.-Eth-efJst9ma fJJmstedi-{)ft-en-is-f-ffifHam-areas------Males -mayc{arken-more- ihan- is-Shown in color plate.
which support glassy darters but does not exploit the same Spiny dorsal fin membranes in particular become darker. In
microhabitat. some males breeding tubercles occur on ventral surfaces of
pelvic rays and first few anal rays. Tips of pelvic spine and
first few rays are fleshy. Genital papilla is short and conical.
Breeding females are not much darkened. Genital papilla is a
swollen pad with a rugose margin. Young of E. chlorosomum
are not well marked and are easily confused with those of E.
nigrum, E. stigmaeum, and perhaps other darters.
Distribution. Occurs in streams adjacent to the Mississippi
River from extreme southern Minnesota to the Gulf Coast.
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Distribution of Etheostoma chlorosomum Distribution of Etheostoma davisoni 
Below the Fall Line it extends eastward, except in the Esca- 
tawpa (Beckham, 1977), to streams in the Mobile basin of 
Alabama and westward to the Guadalupe River in Texas. Ar- 
kansas River basin populations in Kansas, Missouri, and 
Oklahoma are rather isolated from the rest. 
Natural History. The bluntnose darter typically inhabits slug- 
gish streams of low gradient and shows little aversion to clay 
or organic substrates. Forbes and Richardson (1920) noted 
that this species occurred in oxbows and differed in habitat 
preference from Etheostoma nigrum. 
Cross (1967) collected gravid females from Kansas streams 
chlorosomum in that males apparently lack breeding tuber- 
cles. Though this form has been raised from the synonomy of 
E. stigmaeum, it lacks breeding colors and many other traits 
of that species and certainly does not belong in subgenus 
Doration. Smith-Vaniz (1968) treats E. davisoni as a species, 
while Howell (in Lee et al., 1980) notes it placement in Vail- 
lantia. 
E. davisoni may differ from E. chlorosomum in addition- 
al ways but has not been carefully described. 
Distribution. Restricted to Gulf Coast drainages from the Es- 
cambia to the Choctawhatchee rivers in Alabama and Florida. 
in April, when they presumably start spawning. Smith (1979) Natural History. The species presumably is similar to E. 
suggests that May is the spawning month in Illinois. Clark chlorosomum but needs study to verify its ecology and life 
Hubbs (personal communication) indicates that this species history. 
lays eggs on plants or debris. 
Abundance. The Choctawhatchee darter seems to be common 
Abundance. Although the bluntnose darter lives in many and widely distributed within its range. 
streams with mud substrate, its abundance has been locally di- 
minished by man's activities. Forbes and Richardson (1920) Name. The species was named for one of its collectors, D.M. Davison. knew it from many Illinois streams where it is now rare or ab- 
sent. Pflieger (1971) found the species to be rare in northeast- 
ern Missouri apparently due to siltation or other effects of in- 
tensive agriculture. The future of isolated Arkansas basin 
- 
populations is not secure. Nevertheless, the bluntnose darter Etheostoma acuticeps Bailey Plate 14 
is common in many parts of its range and is not a species of Sharphead Darter Subgenus Nothonotus particular concern. 
Name. Chlorosomum refers to a greenish yellow color which 
appears in subdued tones on many individuals. 
Etheostoma davisoni Hay  Not illustrated 
Choctawhatchee Darter Subgenus Vaillantia 
Description. A rather small and delicate darter probably not 
exceeding 50 mm SL. It differs from species in subgenus 
Boleosoma mainly in having an incomplete lateral line, ending 
beneath the soft dorsal fin. It is tenuously distinct from E. 
Description. A moderate sized, fairly robust darter reaching 
68 mm SL. It has the compressed body, deep caudal peduncle, 
horizontal banding, closely set pelvic fins, complete lateral 
line, frenum, and absence of breeding tubercles which charac- 
terize subgenus Nothonotus, but differs from other members 
in havng an elongated and exceptionally pointed snout. Gill 
membranes are separate to slightly connected. 
Side usually bears 11 or 12 narrow vertical bands, several 
of which may fuse dorsally with saddles. An additional broad 
terminal band encircles caudal peduncle. At caudal fin base is 
a large dark spot with very pale areas above and below. Hor- 
izontal dark stripes are most distinct on caudal peduncle but 
extend forward almost to origin of spiny dorsal fin. Lower 
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Distribution of Etheostoma acuticeps 
side and belly are pale to dusky. There is usually a diffuse hu- 
meral spot. 
Preorbital bar and suborbital bar are poorly developed. A 
narrow postorbital bar is better defined. Lower portion of 
head is clear to stippled. 
Membranes of spiny dorsal fin are dark basally, becoming 
clear toward margin, which may be narrowly edged with black 
in males. The first 2 membranes are darkened enough to pro- 
duce an obvious spot at fin base. Darkening in soft dorsal fin 
is confined to basal half of membranes. Basal half of caudal 
fin is darkest, pigment being deposited in narrow horizontal 
stripes. Anal, pelvic, and pectoral fins are virtually clear 
Cheek, opercle, nape, and breast are unscaled. Lateral line 
consists of 55-65 scales. Fin counts are: dorsal XI-XIII, 11-13; 
anal I1 (I-11), 7-9; pectoral 12-14. Vertebrae number 38-39. 
Breeding males' are not gaudily pigmented, though they 
may become brighter blue than specimen shown in color 
plate. It seems unlikely that females develop appreciable col- 
oration. We presume that genital papilla of both sexes resem- 
bles that of other Nothonotus. 
Distribution. Before the rediscovery of the sharphead darter, 
the species was known only from 37 preserved specimens 
taken originally from the South Fork of the Holston River in 
Virginia and Tennessee and from the North Toe River in 
North Carolina. Subsequently the Toe River received great 
amounts of silt from mining and the Holston River type local- 
ity cited by Bailey (1959) was inundated by a large reservoir. 
Many attempts to capture the species failed and a general be- 
lief emerged among ichthyologists that the species was extinct. 
Jenkins and Burkhead (1975) obtained specimens upstream 
from the type locality, however, and Bryant, Beets, and Ryon 
(1979) again report it from North Carolina in a tributary of 
the Nolichucky River. 
Natural History. The sharphead darter inhabits strongly flow- 
ing water in riffles and chutes of medium sized to large upland 
rivers where substrate consists of coarse gravel, rubble, or 
boulders. Most specimens have been captured when low-water 
conditions prevail. By reexamining much of the preserved ma- 
terial, Jenkins and Burkhead determined some aspects of the 
biology of the species to complement their field observations. 
Spawning probably does not occur until mid-June. Prespawn- 
ing females contain many very small eggs plus some of inter- 
mediate size and about 100 larger yolky eggs. They probably 
lay the large eggs in a first spawning and perhaps a second 
batch later if favorable conditions persist. The smallest eggs 
are probably a year removed from maturity. Examination of 
scale annuli indicates that some individuals reach 3 years of 
age but none 4. The largest 3-year-old specimens are always 
males. 
Stocking of sharphead darters in additional sites seems to 
be out of the question due to the small numbers available. As 
matters stand now, a single pollution event could wipe out 1 
of the 2 known populations, a most precarious situation. 
Robert Jenkins provided us with information about this spe- 
cies and furnished the color slide illustrated. 
Abundance. This species fully deserves its rare and endan- 
gered status (Deacon et al., 1979), and chances for its survival 
remain quite uncertain. Former distribution of the sharphead 
darter must have been fairly extensive within the upper Ten- 
nessee River basin before impoundments destroyed so much 
big-river habitat. 
Name. Acuticeps means sharp or pointed head. 
Etheostoma aquali Williams & Etnier Plate 15 
Coppercheek Darter Subgenus Nothonotus 
Description. A moderate sized robust darter reaching 67 mm 
SL. It has the compressed body, deep caudal peduncle, hor- 
izontal banding, closely set pelvic fins, complete lateral line, 
and absence of breeding tubercles which typify subgenus 
Nothonotus. Gill membranes are separate. Most similar to 
those of E. maculatum sanguifluum, males have reddish 
marks on the cheek but lack a distinct suborbital bar. Females 
are easily confused with other Nothonotus that lack a subor- 
bital bar. 
Body lacks well defined vertical bands or lateral blotches, 
appearing instead to support numerous large spots, often 
nearly square, which overlie horizontal dark stripes. A large 
basicaudal spot may be broken into several discrete spots. 
Lower side and belly are dusky or bear tiny dark spots. Hu- 
meral bar is small but quite apparent. 
Preorbital bar is poorly defined, suborbital bar is absent, 
and a postorbital spot or diagonal dash is present. One or 2 
wavy reddish lines run diagonally across cheek in males, 
whereas cheek and opercle are speckled in females. Ventral 
head surface is dusky. 
Males have a black spot at anterior base of spiny dorsal fin 
and considerable darkening near base of all subsequent mem- 
branes; fin becomes clear toward margin. Lacking an anterior 
spot, soft dorsal fin is otherwise similar to spiny dorsal. Cau- 
dal, anal, and pelvic fins are also dark basally. Pectoral fin is 
virtually clear. In females all fins appear speckled. 
A small patch of scales, sometimes partly embedded, oc- 
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Distribution of Etheostorna aquali 
curs on cheek. Opercle is well scaled. Nape, breast, and pre- 
pectoral area are naked. Belly is scaled or is naked just behind 
pelvic fins. Complete lateral line contains 57-62 scales. Fin 
counts are: dorsal XII-XIV, 11-14; anal 11, 8-10; pectoral 13- 
14 (12-16). Vertebrae number 38-40. 
Mature males are brightly colored, often more so than 
shown in color plate. Females do not develop bright colors. 
We do not know the appearance of genital papilla in either 
sex. 
Distribution. Confined to the Duck and Buffalo rivers of the 
lower Tennessee basin in west central Tennessee. 
Natural History. The coppercheek darter usually occurs in the 
riffles of large streams where flow is moderate to swift and 
depths range from 0.3 to 1 m. The bottom preference is for 
gravel and coarse stones. The species being newly described 
and poorly known, Williams and Etnier (1978) limit their dis- 
cussion to its threatened status resulting from proposed con- 
struction of reservoirs on the Duck River. They note that 
Nothonotus darters generally have been much reduced in 
range by reservoirs and are not tolerant of tailwaters. 
Abundance. The extremely restricted range of this darter has 
led to its inclusion on the list of threatened species by Deacon 
et al. (1979). 
Name, Aquali is a shortening of the Cherokee word for cheek, 
"agaquali." We feel the full word would be more appropriate, 
though admittedly difficult to pronounce. 
Etheostoma bellum Zorach Plate 15 
Orangefin Darter Subgenus Nothonotus 
Description. A moderate sized robust darter reaching 65 mm 
SL. It has the compressed body, deep caudal peduncle, hor- 
izontal banding, closely set pelvic fins, complete lateral line, 
and absence of breeding tubercles which typify subgenus 
Nothonotus. The snout is more rounded than in most of its 
Etheostorna (Nothonotus) 11 1 
congeners. Gill membranes are separate to slightly joined. A 
dark uninterrupted suborbital bar distinguishes it from E. 
carnururn and E. rufilineaturn. It can be captured with and 
easily distinguished from the sharp-snouted E. rnaculaturn 
and the miniature E. tiopecanoe, which lacks pronounced 
horizontal body stripes. 
There are usually 8 dorsal saddles, the last 4 appearing 
boldest. The first 4 of 8-9 midlateral blotches are sometimes 
indistinct but next 3-4 are prominent, often vertically elon- 
gated. Last blotch usually fuses with terminal dorsal saddle 
and almost meets its counterpart ventrally to nearly encircle 
caudal peduncle. Ventral body surface is virtually unpig- 
mented. Up to 11-13 distinct horizontal lateral bands occur 
from beneath spiny dorsal fin to caudal fin base, decreasing to 
8-9 on caudal peduncle. Large opaque zones lie above and 
below a large but rather diffuse basicaudal spot. Vertically 
elongated humeral spot is distinct. 
Head markings include a spot above each eye and 1 or 2 
spots on snout. Diffuse preorbital bar fails to join counterpart 
on lip. Suborbital bar is bold and long enough almost to meet 
counterpart ventrally. A sharp postorbital bar, horizontal 
opercular dash, and dusky ventral surface complete head pig- 
mentation. 
In males spiny dorsal fin is lightly stippled except for a 
dark basal band and narrow dark marginal band. In females 
this fin is less darkened except that marginal band is repre- 
sented by a series of dark spots. Soft dorsal fin pigmentation 
is similar, but marginal band is wider in males and more in- 
tensely spotted in females. A vertical dark band marks end of 
caudal fin; a large dark area occupies center of fin. Anal fin 
may be pale but can be darkened basally or along margin. Pel- 
vic fin is almost unpigmented and pectoral fin shows weak 
vertical banding, most evident in females. 
Cheek is naked; opercle is scaled. Nape is naked anterior- 
ly. Breast and prepectoral area are naked and belly is fully 
scaled. Lateral line is complete or nearly so with 51-60 (48-63) 
scales. Fin counts are: dorsal XI1 (X-XIII), 11-12 (10-13); 
anal II,7-8 (6-9); pectoral 14 (13-15). Vertebrae number 37-38 
(36-39). 
Breeding males are brightly colored as shown in color 
plate. Both body and fins retain at least a little coloration 
throughout the year. Genital papilla is small and subtrian- 
gular, sometimes divided into 3 lobes. Breeding females usual- 
ly develop dull orange in dorsal fins, which also bear numer- 
ous dark spots, in contrast to males. Female genital papilla is 
a large round fleshy pad. 
Variations between upper Green River and Barren River 
populations are too slight to warrant racial recognition. 
Distribution. Endemic to the Green and Barren rivers in Ken- 
tucky and Tennessee upstream from their confluence. One 
cannot yet preclude its presence in a few tributaries immedi- 
ately downstream from its presently established range. It is 
identified as E. carnurum or perhaps E. rufilineaturn in older 
keys. Neither of these species occurs in the Green River sys- 
tem. 
Natural History. The orangefin darter is locally quite abun- 
dant in small to medium sized clear streams over gravel sub- 
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Distribution of Etheostoma bellum 
strate. It is confined to riffle margins in the Green and Barren 
rivers proper. Among the Nothonotus darters only E. rufilin- 
eatum so readily enters and thrives in creeks. We have cap- 
tured the orangefin with virtually all other darters of the 
upper Green and Barren rivers. 
Having caught this species before becoming familiar with 
E. camurum, we made the characteristic misidentification. 
Zorach (1968) described this distinctive form to end such con- 
fusion. Though it is readily collected in numbers, its ecology 
remains unstudied. 
Abundance. Widely distributed within streams of the Green 
River basin and locally abundant, E. beNum is in no way 
threatened. But construction of 2 major reservoirs and exten- 
sive channel modification of headwater streams have un- 
doubtedly eliminated or reduced populations locally. 
Name. Bellum was chosen to call attention to the beautiful 
fins of this darter. 
Etheostoma camurum (Cope) Plate 15 
Bluebreast Darter  Subgenus Nothonotus 
Description. A robust, rather large member of the subgenus 
occasionally reaching 60 mm SL and rarely almost 80 mm SL. 
It has the compressed body, deep caudal peduncle, horizontal 
banding, closely set pelvic fins, complete lateral line, frenum, 
and absence of breeding tubercles which characterize sub- 
genus Nothonotus. The snout is wide and rounded, lips are 
heavy, and frenum is wide. Gill membranes are separate to 
slightly connected. It is most similar to Etheostoma bellum 
and E. chlorobranchium. Males of the former lack the crim- 
son body spots of E. carnurum, and E. chlorobranchium 
males have small, rather obscure red spots. When captured to- 
gether, E. camurum is quickly distinguished from E. macula- 
turn by its much broader snout. 
Eight or 9 small dorsal saddles lack intensity. Nine (8-11) 
lateral blotches appear as squarish spots in juveniles but be- 
come vertically elongated in adult females and appear as dis- 
tinct bands in most mature males. Posterior two-thirds of 
body has horizontal dark stripes, maximally 14 bin reduced to 
about 9 on caudal peduncle. Belrjr is clear to stippled. Humer- 
a1 spot is distinct. A rather diffuse midlateral spot at base of 
caudal peduncle may be divided and is flanked above and 
below by pale cream-colored areas. 
Upper head is dark, partly obscuring a short preorbital 
bar. Suborbital bar is diffuse in females and little developed in 
males. A postorbital and an opercular spot are visible even 
against dark background. Lower lip, throat, gill membranes, 
and prepectoral area are stippled most intensely in males. 
Margin of spiny dorsal fin in males is variably clear to nar- 
rowly edged in black; remainder of fin is usually dusky, dark- 
est near base. A spot is formed by blackening at base of first 2 
or 3 membranes. In females spiny dorsal fin is darkened mar- 
ginally and basally; remainder of fin usually has a number of 
small dark blotches. Soft dorsal fin in males is dusky except 
for a narrow submarginal strip. In females this fin is darkened 
primarily toward base. Caudal fin is dusky, more so in males, 
except for a narrow clear margin. Anal fin in males is dusky 
with a submarginal clear area; this pattern is obscure in less 
dusky anal fin in females. Pelvic fin in males is dusky except 
near tip but is virtually clear in females. In both sexes rays of 
pectoral fin are darkened and membranes are clear. 
Cheek, breast, prepectoral area, and nape are naked. 
Opercular scales are confined to a central patch and are often 
embedded. Lateral line consists of 47-70 scales. In the Tennes- 
see and Cumberland basins the number is 55-62 (52-70), else- 
where 50-60 (47-64). Typically as much as one third of caudal 
fin may be covered with tiny scales. Fin counts are: dorsal XI- 
XI1 (IX-XV), 11-13 (10-14); anal II,7-8 (6-9); pectoral 14 (13- 
15). Vertebrae number 37-39 (36-40). 
Breeding males are colorful and have well developed red 
spots on body as shown in color plate. These colors are at 
least partially developed during much of the year. Breast col- 
oration is variably dark blue to bluish green. Male genital 
papilla is short, subtriangular, and grooved. Females may de- 
velop a few brownish body spots, never red ones. Female gen- 
ital papilla is an elevated oval pad, sometimes grooved. 
Distribution. Has been widely captured in the Ohio River 
basin. Records, often from the last century, exist for most of 
the major northern tributaries from the Allegheny drainages 
of northwestern Pennsylvania to tributaries of the Wabash 
River in Illinois. The species persists locally in Pennsylvania, 
Ohio, and Illinois but has not been reported from Indiana for 
many years. Bluebreast darters occur in some southern trib- 
utaries of the Ohio from the Monongahela basin in West Vir- 
ginia to the Tennessee basin in Virginia, Tennessee, and North 
Carolina. The Big Sandy, Licking, and Salt rivers apparently 
do not harbor the species. Old reports of the bluebreast darter 
in the Green River are misidentifications of Etheostorna bel- 
lum, which replaces and perhaps excludes E. camurum. 
Natural History. The bluebreast darter almost always lives in 
medium sized to large rivers in moderately swift riffles with 
substrate of coarse gravel, rubble, or even boulders. Turbid 
streams with riffles partially impacted with silt and sand are 
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Distribution of Etheostoma camurum 
not likely to harbor this species. As reported by Trautman 
(1957), the bluebreast darter may be quite mobile, moving 
many kilometers upstream for spawning and downstream to 
larger rivers during lower water in summer or autumn. We 
have found the bluebreast darter to vary from rare to abun- 
dant when the same spot is visited over several years. Tagging 
will be required to determine the actual migratory capability 
of this darter. 
Trautman has also documented the gradual disappearance 
of E. camurum from several rivers of Ohio starting in the lat- 
ter part of the 19th century. Industrial wastes and domestic ef- 
fluents have apparently done their share of damage, as has the 
increased siltation accompanying agricultural growth. Fur- 
thermore, navigation locks and low dams on major streams 
have rendered them unsuitable to the bluebreast darter and 
have impeded its movements, as well. 
Mount (1959) described the reproductive behavior of blue- 
breast darters held in a circulating tank and observed their 
breeding activity in Big Darby Creek. Males tend to defend 
small, poorly defined territories in swift water around a stone 
and engage in fights which may include fin nipping. During 
April and May at temperatures of 10-23°C the female initiates 
breeding activity by swimming in short darts over the bottom 
of the tank, attracting a male from beneath his stone. After 
much swimming and chasing, the female burrows into gravel 
beneath or beside the nest stone. The male mounts and par- 
tially wraps around her while up to 100 eggs are laid and ferti- 
lized in a few seconds. The pattern is repeated once or twice at 
intervals of 3-5 minutes. Females may breed with more than 1 
male. Eggs hatched in 7-10 days in the tank but young were 
not successfully reared. Under stream conditions reproductive 
activity reaches its peak in late May and early June and is 
completed by the end of June. Males are located around large 
rocks near the heads of riffles and are approached by females 
entering from the quieter water downstream. 
Within Nothonotus the bluebreast darter often occurs with 
E. maculatum and less frequently with E. tippecanoe, E. 
microlepidum, and E. rufilineatum. It may also be captured 
with E. blennioides, E. variatum, E. zonale, and several spe- 
cies of Percina, depending on location. 
Etheostoma (Nothonotus) 11 3 
Abundance. The bluebreast darter is regionally abundant only 
in the Allegheny system of northwest Pennsylvania, the mid- 
dle Cumberland basin below the falls in Kentucky and part of 
Tennessee and the upper Tennessee basin including the Vir- 
ginia headwaters. Other populations seem to be remnants of a 
once extensive range in the Ohio River basin. If the species is 
migratory, then the mainstream Ohio once served as an ave- 
nue of dispersal. We think it unlikely that all the remaining 
populations will be extirpated but see good reason for the 
bluebreast darter to be treated as rare and endangered region- 
ally as in Illinois (P.W. Smith, 1979) and Ohio. In Ohio the 
bluebreast darter can be taken with relative assurance only in 
Big Darby Creek, which recently has been considered as an 
impoundment site for water supply to Columbus. The Vermil- 
ion River in Illinois retains what may be the last population in 
the Wabash basin. 
Name. Camurum means blunt-headed, unfortunately a condi- 
tion that exists in several darters of subgenus Nothonotus. 
Etheostoma chlorobranchium Zorach Plate 15 
Greenfin Darter Subgenus Nothonotus 
Description. A robust, rather large member of its subgenus 
occasionally exceeding 60 mm SL and maximally reaching 80 
mm SL. It has the compressed body, deep caudal peduncle, 
horizontal banding, closely set pelvic fins, complete lateral 
line, frenum, and absence of breeding tubercles which charac- 
terize subgenus Nothonotus. The snout is short and rounded, 
lips are heavy, and the frenum is wide. Gill membranes are 
separate to slightly connected. It closely resembles E. cam- 
urum, especially in preservation, but breeding males have 
green in the dorsal fins instead of orange as in E. camurum. 
Nine to 11 small dorsal saddles are often rather obscure; 
some tend to fuse with 10-12 vertically elongated lateral 
blotches. Posterior two-thirds of body bears maximally 12-15 
dark horizontal stripes (reduced to about 9 on caudal pedun- 
cle). Belly is dusky, more so in males than in females. A dif- 
fuse basicaudal spot may be flanked by small spots above and 
below. Humeral spot is distinct. 
A preorbital bar is absent to weakly developed. A subor- 
bital bar and postorbital spot are moderately well developed 
in females, usually obscure in males. Ventral surface of head 
is dusky in males, lightly stippled in females. 
In males spiny dorsal fin is darkly edged and rather dusky 
elsewhere except for a black spot in basal half of first 2 or 3 
membranes. Spiny dorsal fin in females also is darkly edged 
but otherwise appears to have weak horizontal dark bands. 
Males have a marginal dark band and a submarginal clear 
zone in soft dorsal fin, the remainder being rather dusky. Soft 
dorsal fin in females is banded much like spiny dorsal. In both 
sexes caudal fin is darkly edged and has a submarginal clear 
zone; remainder of fin is dusky; median fin rays may be 
enough darkened to produce horizontal bands. Dark margin 
and clear submarginal zone are repeated in anal fin. Pelvic fin 
is dusky except near tip in males but is clear in females. Pec- 
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Distribution of Etheostoma chlorobranchium 
toral fin rays may be darkened but not enough to produce a 
distinct pattern. 
Cheek, nape, breast, and prepectoral area are scaleless. A 
small patch of partly embedded scales occurs on opercle. Lat- 
eral line consists of 52-72 scales; 56-64 is typical of specimens 
from the French Broad and Little Tennessee rivers, and 63-70 
is typical of individuals from the Watauga and Nolichucky 
rivers. Small scales may extend over as much as basal third of 
caudal fin. Fin counts are: dorsal XI-XI1 (X-XIV), 12-13 (1 1- 
14); anal 11, 7-10; pectoral 14 (13-15). Vertebrae number 38- 
40. 
Breeding males are somewhat less colorful than in most 
species in Nothonotus. Genital papilla is small and triangular. 
Females lack bright coloration except for rusty brown in dor- 
sal fin and a few reddish brown spots on side. Genital papilla 
is a rounded pad. 
Distribution. Has been taken only from the Watauga-Noli- 
chucky drainages of North Carolina and Tennessee and the 
French Broad and Little Tennessee drainages of North Caro- 
lina, Tennessee, and Georgia. It is associated with rivers 
which drain the higher mountains of that region. 
Natural History. The greenfin darter inhabits clear fast riffles 
of moderate sized to large streams. It is usually captured over 
substrates of gravel and rubble at  depths of 10-30 cm. Little is 
known of its behavior other than observations accompanying 
the species description. Zorach (1972) saw a bright green ma- 
ture male follow 2 females beneath a rock, undisturbed by his 
presence. Discovery of another male beneath a stone led him 
to believe that the basic spawning behavior might be like that 
of E. camurum. Sympatric species of Nothonotus listed by 
Zorach are E. acuticeps, E. maculatum, and E. rufilineatum. 
Percina aurantiaca and P. evides inhabit strong riffles which 
may also be favored by the greenfin darter. 
The only mature male we have caught came from the 
Pigeon River, where the swift water and rounded slippery 
rocks made collecting difficult. James W. Small, Kuehne, and 
John Kuehne had visited the spot a week earlier during a flood 
so powerful that stones could be heard grinding aganst one 
another. The survival of fish and other aquatic life in such 
streams is remarkable. 
Abundance. Although its numbers probably are small, E. 
chlorobranchium lives in a region in which many watersheds 
are protected by federal and state governments. At present 
there is no reason to consider it endangered. 
Name. Chlorobranchium calls attention to the green fins of 
mature males. 
Etheostoma jordani (Gilbert) Plate 15 
Greenbreast Darter Subgenus Nothonotus 
Description. A moderate sized member of the subgenus reach- 
ing 66 mm SL but appearing more slender than most. Com- 
pressed body, deep caudal peduncle, closely set pelvic fins, 
complete lateral line, and absence of breeding tubercles char- 
acterize it as a member of Nothonotus, but it lacks the hor- 
izontal bands typical of all other members except E. tippe- 
canoe, which has an incomplete lateral line. The frenum is 
broad. Gill membranes are slightly joined. 
The first 2 of about 8 dorsal saddles are distinct; remain- 
der are distinct in juveniles, becoming obscure in adults. The 
first 2 or 3 of 9-12 vertically elongated lateral blotches are 
small but distinct; remainder are usually fragmented into 2 or 
more spots, and side may appear checkered in adult females. 
Belly varies from pale to stippled. Median caudal area has 2 
vertically arranged dark spots, and an additional spot may 
occur above or beneath these. Vertically elongated humeral 
bar lies entirely below lateral line. 
Preorbital bar is distinct to diffuse, not meeting counter- 
part on snout. Suborbital bar is short, broad, often diffuse. 
There is a small, horizontally elongated postorbital bar. Ven- 
tral head surface is lightly stippled in females, more heavily 
stippled in males. 
There is a narrow marginal to slightly submarginal dark 
band in spiny dorsal fin in males; dark pigment lies in a verti- 
cal band in each membrane, leaving a corresponding clear 
band. The first 2 or 3 membranes are blackened to produce a 
noticeable spot. Spiny dorsal fin in females lacks a distinct 
marginal band and is less richly pigmented. Soft dorsal fin in 
males has a dark marginal and a clear submarginal band; rays 
are stippled and membranes become darker toward base. 
Marginal and submarginal band are much less distinct in fe- 
males; rays are stippled and membranes are spotted. In both 
sexes caudal fin has a narrow dark margin and a submarginal 
clear zone; basally fin rays only are darkened, continuously in 
males and intermittently to produce weak vertical banding in 
females. Anal spines and rays are clear; membranes are dusky 
toward base in females and almost to fin margin in males. 
Pelvic fin is pigmented much like anal fin, although there may 
be almost no pigmentation in females. Pectoral fin mem- 
branes are clear in both sexes; rays are darkened, most nota- 
bly in males. 
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Distribution of Etheostoma jordani 
Cheek, prepectoral area, and breast are naked. Opercle 
has a few exposed scales, a few embedded scales, or rarely is 
naked. Nape is naked anteriorly but supports some scales pos- 
teriorly. Belly often lacks scales immediately adjacent to pel- 
vic fin insertions. Lateral line consists of 46-52 (43-56) scales. 
Fin counts are: dorsal X-XI (VII-XII), 11-12 (10-13); anal 11, 
7-8 (6-9); pectoral 12-14. Vertebrae number 36-37 (34-39). 
As seen in color plate, breeding males become quite color- 
ful. Male genital papilla is small and triangular. Breeding fe- 
males may become yellowish but lack distinct colors. Genital 
papilla is a small wedge-shaped flap but is seen to become 
longer, tapered, and grooved in a spawning female. Zorach 
(1969) noted that lateral line scale counts are higher in the 
Black Warrior basin (46-56) than in the Tallapoosa basin (43- 
50). Black Warrior populations are characterized by no scales 
or few embedded scales on opercle, while greenbreast darters 
elsewhere have a distinct vatch of overcular scales. These dif- 
ferences Zorach deemed not sufficient for taxonomic recogni- 
tion. 
Distribution. Inhabits the Black Warrior, Cahaba, Coosa, 
and Tallapoosa rivers of the Mobile basin in Alabama, Geor- 
gia, and Tennessee, normally above the Fall Line. The spe- 
cies' absence from the Tombigbee River, spotty occurrence in 
the Black Warrior, and relative abundance in the Coosa basin 
lend weight to the idea that ancestors of E. jordani gained ac- 
cess to the Mobile system via the Tennessee drainage. 
Natural History. Almost nothing has been written on the ecol- 
ogy of the greenbreast darter. Like most other members of 
Nothonotus it inhabits riffles of clear streams, seeking moder- 
ately strong current and a gravel or rubble substrate. In the 
West Branch of the Sipsey River, a tributary of the Black 
Warrior, we caught greenbreast darters with Percina nigrofas- 
ciata and Etheostoma stigmaeum. In the Coosa basin we took 
it most frequently with P. nigrofasciata and P. palmaris but 
also with E. rupestre and E. coosae. One female taken on May 
5, 1968, had the elongated genital papilla normally associated 
with spawning activity. Thus this species may reproduce a full 
month earlier than the Nothonotus of more northern rivers. 
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Additional life history information on this species would 
be a welcome addition to the darter literature, particularly 
since this is an abundant species. 
Abundance. Neither rare nor endangered, the greenside darter 
should nonetheless be watched closely because its only center 
of abundance is the upper Coosa basin. 
Name. Named for David Starr Jordan, first president of Stan- 
ford University and probably the greatest ichthyologist of his 
day. 
Etheostoma juliae Meek Plate 15 
Yoke Darter Subgenus Nothonotus 
Description. A rather large and very robust member of the 
subgenus reaching 74 mm SL. Compressed body, deep caudal 
peduncle, closely set pelvic fins, complete lateral line, and ab- 
sence of breeding tubercles characterize it as a member of 
Nothonotus. It is unusual in that many individuals lack hor- 
izontal banding on the body, and is distinct in that gill mem- 
branes are moderately connected. A frenum is well developed. 
A dark dorsal saddle crosses nape and extends to lateral 
line. Three small additional saddles are confined to back. In 
males there are 7-9 vertically elongated lateral blotches, the 3 
most prominent usually being those which touch last 3 dorsal 
saddles. Body scales may be darkened to produce weak hor- 
izontal bands. In females lateral markings are small and more 
oval than those in males. Distinct horizontal bands are lack- 
ing. In both sexes humeral bar is continuous with first dorsal 
saddle. A green spot appears on humeral region, brightest in 
males, and humeral scales tend to overlie a fleshy distension 
of body. There are usually 2 small basicaudal spots. Belly is 
pale or lightly stippled. 
Preorbital bar is short and contrasts poorly with darkened 
head. Suborbital bar is broad and usually distinct, sometimes 
dusky. Postorbital bar is variably developed, often extending 
diagonally upward. Lower cheek and opercle may have 1 or 
more dark spots in females. Ventral surface of head and 
breast is stippled. 
In some individuals margin of spiny dorsal fin is clear and 
darkening is greatest through middle of fin, pa;ticularly at an- 
terior end. Alternatively, stippling may become gradually 
more intense toward fin base. Soft dorsal fin rays are some- 
what darkened and contrast with lightly stippled membranes. 
Caudal fin pigmentation is similar to that of soft dorsal. Anal 
fin membranes are lightly stippled; spines and rays are rather 
distended and opaque. Pelvic fin membranes are stippled in 
females and much darker in males; spine and rays are dis- 
tended and opaque. Pectoral fin membranes are almost clear; 
rays are of normal thickness on dorsal half of fin but become 
progressively thicker and more opaque ventrally. This thick- 
ening of spines and rays is more pronounced in males than in 
females and is not apparent in juveniles. 
Cheek, breast, and prepectoral area are unscaled. Nape is 
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Distribution of Etheostoma juliae 
scaled; opercle usually has a patch of partially embedded 
scales but occasionally is naked. Belly lacks a few scales im- 
mediately behind pelvic fins. Lateral line consists of 56-65 
scales, the last often unpored. Several rows of small scales 
cover basal portion of caudal fin. Fin counts usually are: dor- 
sal X-XI, 10-11; anal 11, 6-8; pectoral 13-14. Bailey and Gos- 
line (1955) report 35-36 vertebrae but Hill (1968) found a few 
specimens with as few as 29. 
Breeding males are handsomely colored as seen in color 
plate. Genital papilla is small and triangular. Pelvic spine and 
rays and ventral pectoral rays are greatly thickened. Breeding 
females are less colorful than males but still showy. Head is 
darker, side is brown, and creamy white dots are common on 
caudal peduncle. Genital papilla is a round pad with deep ra- 
diating grooves. 
Distribution. Restricted to the upper White River basin in Ar- 
kansas and Missouri, including principal tributaries down- 
stream to the North and Buffalo rivers. 
Natural History. The yoke darter is typically found in strong 
currents of medium sized to large clear streams over sub- 
strates of gravel and rubble, particularly where boulders 
break the river's surge. We have taken the fish under such 
conditions at depths of .5 m or more. Etheostoma blenni- 
oides, E. caeruleum, and E. zonale were present locally but 
never ventured into the turbulent world of the yoke darter. 
Hill (1968) took yoke darters from shallow riffles in some 
cases and resorted to electrofishing to obtain them from more 
turbulent rapids. He found ripe males already present in 
autumn but reported breeding in Arkansas to occur between 
April and early July. Pflieger (1975) reported breeding in Mis- 
souri during May over swift riffles. Both the above authors 
found yoke darters to be locally abundant and the only darter 
in turbulent waters. Additional life history data are needed. 
Abundance. The yoke darter is locally abundant and not to be 
considered threatened within its rather limited range. But sev- 
eral dams on the White and North rivers have eliminated a 
great deal of former habitat. Our first encounter with large- 
scale pollution from animal wastes occurred while seeking the 
yoke darter on Kings River and War Eagle Creek in northern 
Arkansas, both badly degraded by chicken wastes and possi- 
bly by chemicals used to control diseases in the enormous 
poultry rearing operations of the area. 
Name. Named in honor of Julia Gilbert, wife of a prominent 
American ichthyologist. 
Etheostoma maculatum Kirtland Plate 16 
Spotted Darter Subgenus Nothonotus 
Description. A rather long slender member of the subgenus, 
often exceeding 60 mm SL and reaching 70 mm SL. It has the 
compressed body, deep caudal peduncle, horizontal banding, 
closely set pelvic fins, complete lateral line, and absence of 
breeding tubercles which typify subgenus Nothonotus. Except 
for Etheostoma acuticeps it has the sharpest snout seen in the 
subgenus; when viewed from above the snout is extremely 
narrow, as well. The frenum is narrow. Gill membranes are 
separate to slightly joined. Subspecific differences are noted 
below as necessary. 
Back is quite dusky; saddles are indistinct. In subspecies 
maculatum there may be a light stripe from snout to spiny 
dorsal fin. In males lateral blotches are indistinct and vary in 
number. At least posterior half of body has dark horizontal 
bands. Red spots with dark encircling rings are scattered over 
body; in preservation spots are pale. In some females there are 
up to 11 vertically elongated lateral blotches, but more typ- 
ically small black spots form a checkered pattern on side. 
Horizontal bands may develop on posterior third of body, 
and in subspecies sangufluum and vulneratum there are also 
a few poorly developed reddish brown spots. In both sexes 
lower side and belly are dusky. Narrow humeral bar is partly 
hidden behind pectoral fin. 
Preorbital bar and postorbital spot are best developed in 
subspecies maculatum. Suborbital bar is weak to absent in 
this subspecies, weak in sanguifluum, and fairly distinct in 
vulneratum. Ventral head surface is dusky, more so in males 
than in females. 
In males spiny dorsal fin has a clear margin and becomes 
consistently darker toward base; a dark spot at base of first 2 
membranes is much less distinct in maculatum than in other 2 
subspecies. In females fin is mottled below clear margin. In 
both sexes margin of soft dorsal fin is clear; remainder is 
dusky in males, spotted in females. Caudal fin also has a clear 
margin; in males it is characterized by a large dusky spot near 
base but in females it tends to appear vertically banded. In fe- 
males remaining fins are clear to slightly dusky and are 
spotted. In males anal fin is dark basally and clear marginally, 
except for a dark marginal band in subspecies vulneratum. In 
all males pelvic fin spine and rays are clear and membranes 
dusky, particularly toward base. Pectoral fin rays are some- 
what darkened and membranes are clear. 
Cheek, breast, and prepectoral area are naked. Opercle is 
scaled, belly is scaled, and nape has scales at spiny dorsal fin 
origin. Lateral line is complete or lacks 1 or 2 pores at end. 
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Distribution of Etheostoma maculatum 
Small scales extend out as much as one-third the length of 
caudal fin. Lateral line counts usually are 56-65 in macula- 
tum, 54-61 in sanguifluum, and 55-61 in vulneratum. Fin 
counts are: dorsal XII-XI11 (X-XV), 11-13 (10-14); anal 11, 8- 
9 in maculatum and sanguifluum, 7-8 (7-10) in vulneratum; 
pectoral 13-14 (12-15). Vertebrae number 37-39 in macula- 
tum, 38-40 insanguifuum, 39-41 in vulneratum. 
As seen in color plate, males are handsomely colored but 
less brilliant than some members of Nothonotus; these colors 
tend to persist through much of the year. Genital papilla is 
subtriangular. Females may develop weak coloration on body 
and fins but are never bright. Genital papilla is an oval fleshy 
pad. 
Distribution. Has been recorded widely in the Ohio River ba- 
sin and has a range similar to that of Etheostoma camurum 
and E. tippecanoe. It is common at a few sites in tributaries of 
the Allegheny River in northwest Pennsylvania and was for- 
merly recorded in the Mahoning River across the Ohio bor- 
der. Other Ohio records are from the Muskingum and Scioto 
rivers but recent captures are limited to Big Darby and Deer 
creeks in the Scioto basin. The type locality record from the 
Tippecanoe River in northern Indiana has not been followed 
by new ones, and the spotted darter probably is now extinct in 
the entire Wabash system. Records from the Licking River in 
Kentucky and the lower Kanawha River in West Virginia have 
not been matched with recent collections. Spotted darters may 
still be taken in the Green River. All the above records are of 
subspecies maculatum. Subspecies sanguifluum is widely dis- 
tributed through the middle Cumberland River basin below 
the falls. Subspecies vulneratum has been taken in the upper 
Tennessee River system in Virginia, Tennessee, and North 
Carolina. David Etnier (personal communication) has taken 
spotted darters from the Duck River, a lower Tennessee trib- 
utary; he assigns them to vulneratum. 
Natural History. The spotted darter characteristically inhabits 
the strong riffles of large streams, where it is found over 
coarse gravel and rubble. Etheostoma camurum and E. tippe- 
canoe are well known associates at some localities. Spotted 
darters have been captured with E. rufilineatum, E. bellum, 
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and the endangered E. acuticeps. They probably occur with E. 
chlorobranchium and E. microlepidum, as well. Associates 
among darters other than Nothonotus would probably en- 
compass a majority of the Ohio basin species including sev- 
eral Percina, with which E. maculatum often shares habitat. 
Raney and Lachner (1939) observed breeding activity of 
spotted darters in Pennsylvania and contributed additional 
life history information. Nests were beneath rocks near the 
heads of riffles, where current was steady but not excessively 
turbulent. Nests were located about 1 m apart, suggesting that 
territoriality is operative, and were exposed to current from 
upstream. The authors did not report fighting or aggressive 
displays between males, however. Spawning occurred during 
the entire month of June at water temperatures exceeding 
17°C. In from 2 to 4 spawnings females normally laid the full 
complement of ovarian eggs, 288-352, although about a third 
became fungus covered and died. Eggs are large, about 2 mm 
in diameter, and were laid on the underside of stones in 
wedge-shaped masses several layers deep, reaching maximum 
dimensions of 2 cm by 3.5 cm. The spawning act was not ob- 
served. Spotted darters are 5-6 mm long at hatching and reach 
about 25 mm SL by the first autumn. Some cannibalism of 
young was observed. Normal diet for adults consisted almost 
entirely of insects. The authors projected a maximum lifespan 
of 4 years for both males and females. Adults were observed 
to winter in somewhat deeper and slower waters near the 
spawning riffle. 
Winn (1958a) states that certain darters which nest be- 
neath stones, such as Etheostoma nigrum, E. flabellare, and 
the spotted darter, produce few eggs each year but lay all of 
these. He found that these 3 species establish very small terri- 
tories in aquariums and stated that more dispersed territories 
in nature might simply reflect scarcity of suitable nest rocks. 
Trautman (1957) stated that his observations on the spotted 
darter agreed generally with those of Raney and Lachner. 
Abundance. The spotted darter is now absent from much of 
its former range and remains common at very few sites, fortu- 
nately at widely scattered ones that give hope for survival of 
all 3 subspecies. Continued existence of the species, however, 
presupposes the protection of the majority of streams in 
which it now flourishes. Otherwise the species may soon be 
worthy of rare and endangered status. 
Name. Maculatum means spotted and refers to the conspic- 
uous red spots on the body of males. Sanguifluum means "red 
one of the river," again in reference to the spots. An analogy 
between the red spots and droplets of blood is construed from 
vulneratum, meaning wounded. 
Etheostoma microlepidum Raney & Zorach Plate 16 
Smallscale Darter Subgenus Nothonotus 
Description. A moderate sized and moderately robust mem- 
ber of the subgenus reaching about 60 mm SL. It is placed in 
Nothonotus because of the compressed body, deep caudal 
i t i ti lat
ll les t s s t i
l fi . t r l li e t l - 5 la-
t , 4-61 i ifl u , -61 i l er t .
ts r : rs l II ( - ), 1-13 - ); l II, -
i ac l t ifl u , -8 ( -10) i l er t ;
t 13-14 ( 2-15). rt - 9 i c la-
t , -40 i ifl , 9-41 i l eratu .
s seen i l l t , ales re
less rill t s e e ers t o otus; t l r
te to ersist t r t e r. e ital ill is
subtri l r e ales e elop l t
and fins b t are e r ri t. e it l il is l fl shy
pad.
i i ti . as ee rec r idely i t e io i er -
sin a as a range si il r to t t t e t r
and . tippecanoe. It is c at a fe sites i tri t ri s
t e lle eny i er i rt l as f r-
erly r r i t e a i i r across t io r-
der. ther hio records are fr t e i cioto
ri ers t r e t captures re li ite to i ar eer
creeks i t e cioto asi . he t e l alit r fr t
ippecanoe iver in orthern I iana as t f ll ed
by ne ones, and the spotte arter r l is e ti ct i
the entire a as syste . ecords fro t e icking i er i
entucky and the lo er ana ha iver in est ir i ia a
not been atche ith recent col ections. Spotted arters a
stil be take in the reen iver. l the above r r s are
subspecies aculatum. Subspecies s ifl u is idely dis-
tributed throug the iddle u berland iver asi el
the fal s. Subspecies vulneratum has bee ta e in the er
Tennessee iver syste in irginia, Tennessee, and rt
Carolina. avid Etnier (personal co unication) has taken
spot ed darters from the uck iver, a lo er Tennessee trib-
utary; he assigns the to vulneratum.
atural History. The spot ed darter characteristi ll inhabits
the strong riffles of large strea s, here it is found ver
coarse gravel and rubble. theost ca urum and . tippe-
canoe are el kno n associates at so e localities. Spot ed
darters have been captured ith E. rujilineatum, . bel um,
t s)
red . t
.
i s
, .
)
i
, l
i
. l l
t r,
l ,
r . t rs
t
ti l ts.
r r l s l s. lt r ·
i t i r
i
i ( 58a) t t s t t i t t -
t t es, s t i r , .
t s tt t r, s l
t se. f t ecies t ll
t ri s i ri t t t t r i r it ri s
i t re i t si l r fl t it it l t
57) i r ti s
rt r r r ll it t s
c tt t s t
its f r er r r i t f it , rt -
t l t i l tt r s i e r r i l
ll s ecies. t iste ce ies, r,
r t r t t j i t s i
ich it fl ris s. t r i t ecies
rt r r t t .
e. l t e s s otte r fers t t s ic-
us re s ots t e ales. i l
e t e ri i i r f r t t s ts. l
et een t e r s ots d r lets l is str fr
v lneratum, ea i e .
theost icr l i a e r l te 16
al scale arter ubgenus t
i ti . o er t sized a r t r t e -
ber o the subgenus reaching about 60 . It is l i
othonotus because o the co pressed body, eep ca al
1 18 AMERICAN DARTERS 
peduncle, horizontal banding, closely set pelvic fins, complete 
lateral line, and absence of breeding tubercles. Females are 
easily confused with those of several other Nothonotus spe- 
cies. Males differ from Etheostoma aquali in not having wavy 
copper colored lines on the cheek, from E. maculatum in hav- 
ing a less pointed snout, and from other Nothonotus in lack- 
ing a dark margin on the soft dorsal, caudal, and anal fins. 
The snout is pointed; frenum is broad. Gill membranes are 
slightly joined. 
Eight or 9 small dorsal saddles vary from faint to distinct. 
Most of about 9 midlateral blotches are small and poorly de- 
fined; last 2 or 3 appear as vertical bands; only the terminal 
one is ever sharp. Dark horizontal bands lie along posterior 
third of body. On dorsal half they may continue somewhat 
anteriorly. In preservation scattered red spots on side in males 
appear as unpigmented spots. Side in females appears blotchy 
or checkered. In both sexes belly varies from pale to dusky. A 
humeral bar is strongest in females. In males a large dusky 
spot with creamy zones above and below lies partly on body 
midline and partly on caudal fin. In females this area usually 
supports 2 smaller, more distinct spots, and adjacent creamy 
areas may each have a small spot. 
Diffuse preorbital bar fails to meet counterpart on lip. 
Suborbital bar is narrow and directed somewhat posteriorly. 
Postorbital spot is dull. Orbital bars are sharpest in females. 
Ventral head surface is virtually clear in females, stippled in 
males, particularly the breast. 
In males a black basal spot occurs in first 2 or 3 mem- 
branes of spiny dorsal fin. Spines are weakly pigmented and 
membranes elsewhere are stippled basally and clear margin- 
ally. A thin marginal dark band may appear along last 2 mem- 
branes. Spiny dorsal fin is less darkly pigmented in females 
and may be spotted. In males soft dorsal fin has a narrow 
marginal dark band, a clear submarginal zone, and a dusky 
appearance to remainder. This fin is almost clear in females 
except for about 4 series of horizontally aligned black spots. 
In males a large central portion of caudal fin is dark; remain- 
der is pale or creamy in appearance except for a narrow dark 
band on posterior margin. Caudal fin in females is clear and 
supports 4-5 vertical rows of black spots. In both sexes anal 
fin is similar to soft dorsal fin. Pelvic and pectoral fins in fe- 
males are virtually clear but are spotted like soft dorsal fin. In 
males pelvic spine and rays are clear and membranes are 
dusky except toward tip. By contrast pectoral rays are finely 
stippled and membranes are clear. 
Cheek is scaled; opercle, prepectoral area, breast, and 
nape are naked. Belly is scaled except for a few scales missing 
behind pelvic fin insertions. Lateral line consists of 58-68 (55- 
71) scales. Small scales continue onto caudal fin. Fin counts 
are: dorsal XII-XIV (XI-XV), 11-13; anal 11, 8-9 (7-9); pec- 
toral 13-14 (12-15). Vertebrae number 38-39 (38-40). 
Breeding males are handsomely colored as shown in color 
plate. Breeding females may develop subdued colors such as 
reddish brown spots on side and a green humeral bar. We 
have not observed genital papilla of females but that of males 
is typically short and subtriangular. 
Distribution. Has been taken only in the Cumberland River 
drainage from the Stones River in Tennessee downstream to 
Distribution of Etheostoma microlepidum 
the Little River in Kentucky. Raney and Zorach (1967) men- 
tion specimens from the Duck River (Tennessee drainage), but 
these are now referable to Etheostoma aquali. 
Natural History. The smallscale darter occurs in medium 
sized to fairly large streams over strongly flowing riffles with 
gravel and rubble substrates. Typical depth of capture during 
normal discharge is about .5 m. Smallscale darters have been 
taken with 3 other Nothonotus, Etheostoma camurum, E. 
rufilineatum, and E. tippecanoe, and likely might be captured 
with E. maculatum. 
The male we illustrate was taken in late April and already 
shows good coloration. Though most Nothonotus are pre- 
sumed to be late spawners, a mature female taken in early 
April from East Fork, Stones River, had rather large yolky 
eggs and was beginning to show roundness of belly. Certainly 
this handsome fish of which we know so little deserves a life 
history study. 
Abundance. We have only caught the smallscale darter on 2 
occasions and feel that it is not an abundant species. The main 
channel of the Cumberland River is now unsuitable habitat 
due to impoundments. Given its restricted fragmented range it 
deserves close monitoring, although not at present listed as 
rare and endangered. 
Name. Microlepidum means small scaled and aptly refers to 
the high mean value for lateral line scales, matched in Notho- 
notus only by E. chlorobranchium. 
Etheostoma moorei Raney & Suttkus Plate 16 
Yellowcheek Darter Subgenus Nothonotus 
Description. A rather small but fairly robust member of the 
subgenus reaching 57 mm SL. It has the compressed body, 
deep caudal peduncle, horizontal banding, closely set pelvic 
fins, complete lateral line, and absence of breeding tubercles 
typical of subgenus Nothonotus. A combination of character- 
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Etheostoma (Nothonotus) 1 19 
istics such as bold suborbital bar, virtual absence of red spots 
on side, and horizontal bands on posterior half of body serve 
to distinguish it from its congeners. The frenum is rather nar- 
row. Gill membranes are slightly joined. 
Eight or 9 dorsal saddles are variably developed, seldom 
any of them prominently. About 13 small lateral blotches 
have dark extensions forming vertical bands, the last produc- 
ing a prominent caudal band. About 12 dark horizontal bands 
are confined to posterior half of body. Horizontal bands are 
weakly developed in females, and side has a somewhat check- 
ered appearance. Belly is clear in females, somewhat dusky in 
males. Dark humeral bar is elongated. Caudal fin base is 
cream colored with a dark spot at both dorsal and ventral 
midlines. A large midcaudal spot, often partially subdivided, 
extends onto caudal fin and fades gradually. 
Distinct preorbital bar does not meet counterpart on lip. 
Prominent suborbital bar slants backward across cheek. 
sometimes meeting counterpart at union of gill membranes, 
and has a short anterior extension. Narrow postorbital bar is 
best seen in females. Ventral surface of head and breast are 
pale in females, darker particularly on breast in males. 
In males spiny dorsal fin is narrowly edged in black and 
has a broad submarginal pale zone; remainder of fin darkens 
steadily toward base and has a black spot in basal half of first 
2 membranes. Spiny dorsal fin in females is clear and sup- 
ports marginal, median, and basal dark bands. In males soft 
dorsal fin is similar to spiny dorsal except that blackening is 
virtually confined to middle portion of each membrane and 
there is no anterior basal spot. Soft dorsal in females is dusky 
at base and supports 2 or 3 rows of black spots in clear por- 
tion. Caudal fin in males is black at tip and clear or cream col- 
ored elsewhere except for darkening posterior to basicaudal 
spot. In females blackened and creamy portions are confined 
to base; posteriorly fin is clear with 2 or 3 vertical rows of 
black spots. Anal fin in males is dark basally and clear mar- 
ginally except for a narrow black edge along posterior por- 
tion. Females have a few black spots in otherwise clear anal 
fin. Pelvic fin is dark basally and clear marginally in males; in 
females it may have a few dark spots. In males pectoral fin is 
clear on ventral half but darkly edged along dorsal rays. In fe- 
males pectoral fin is spotted basally. 
Cheek is naked or has 1 to several tiny scales behind eye. 
Opercle is scaled. Nape, breast, and prepectoral area are 
naked. Lateral line consists of 53-57 (51-60) scales. Scales of 
decreasing size extend outward about one-third the length of 
caudal fin. Fin counts are: dorsal XI (X-XII), 11-12 (9-12); 
anal II,7-8 (6-8); pectoral 12-14. Vertebrae number 35-37. 
Breeding males are brightly colored as shown in color 
plate. Colors tend to persist during all but the warmest 
months. Genital papilla is small and subtriangular. In females 
orange may develop slightly on dorsal fins and behind pector- 
al fin during breeding season. Genital papilla is more tubular 
than is typical for Nothonotus. 
Distribution. Restricted to the principal upstream tributaries 
of the Little Red River in north-central Arkansas. Even this 
small range is fragmented by Greers Ferry Reservoir. 
Natural History. The yellowcheek darter occurs in moderate 
numbers where riffles are deep and substrate is composed of 
Distribution of Etheostoma moorei 
clean gravel, rubble, or boulders. The aquatic plant Podos- 
temum often grows in such clear riffles. Other darters cap- 
tured in areas adjacent to Etheostoma moorei habitat are E. 
blennioides, E. caeruleum, E. euzonum, E. zonale, and Per- 
cina nasuta. 
Little is known about the habits of yellowcheek darters, 
and their numbers are too small to invite investigation at this 
time. Buchanan (1974) notes that Greers Ferry Reservoir cov- 
ers the early collecting sites of E. moorei. He believes that 
aquarium-reared young or perhaps adults might be intro- 
duced into unoccupied streams in the Little Red River basin to 
better assure survival of this darter. 
Abundance. Deacon et al. (1979) list the yellowcheek darter as 
threatened. The immediate problem is an encroachment of re- 
sort developments on some good habitat. 
Name. Named in honor of George A. Moore, teacher, past 
president of the American Society of Ichthyologists and Her- 
petologists, and a noted specialist on fishes of the mid-South. 
Etheostoma rubrum Raney & Suttkus Plate 16 
Bayou Darter Subgenus Nothonotus 
Description. A small member of the subgenus reaching 46 mm 
SL but seldom exceeding 40 mm SL. The compressed body, 
deep caudal peduncle, horizontal banding, closely set pelvic 
fins, complete lateral line, and absence of breeding tubercles 
place it in subgenus Nothonotus. It is unique within the sub- 
genus in having the anterior half to one-third of the belly 
naked, although less extensive scaleless patches exist in some 
other Nothonotus. The frenum is broad. Gill membranes are 
slightly to moderately joined. 
Eight dorsal saddles are distinguished in some individuals 
but only the last is always prominent. Dark nape, split by a 
light transverse band, is counted as first 2 saddles. All but last 
2 of 9-12 vertically elongated lateral blotches are poorly de- 
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Distribution of Etheostoma rubrum 
fined. Last dorsal saddle and last pair of lateral blotches en- 
circle caudal peduncle. Well developed horizontal bands are 
found on posterior third of body in males; such bands are 
weak to absent in females, side having instead a checkered ap- 
pearance. Vertically elongated humeral bar is not strongly de- 
veloped. Cream colored base of caudal fin is virtually divided 
by a large median spot which extends onto caudal fin base. 
Median spot may in turn be subdivided, especially in females. 
Preorbital bar fails to meet counterpart on lip, which itself 
is darkened to angle of jaw. Moderately distinct suborbital 
bar extends diagonally backward, almost meeting counterpart 
at junction of gill membranes; a short extension runs ante- 
riorly beneath eye. A postorbital and an opercular dash vary 
from faint to distinct. Ventral head surface is lightly to mod- 
erately stippled, usually with darkest effects on midline poste- 
rior to lower lip. Breast is variably stippled. 
In males spiny dorsal fin bears a quite narrow marginal 
dark band and a fairly wide submarginal clear zone. Basally 
membranes are dusky except for a rather narrow clear zone; 
basal half of first 2 membranes is black. In females marginal 
band usually is lacking on anterior half of spiny dorsal fin, 
and dusky areas are patchy; dark anterior spot is weak to ab- 
sent. A narrow marginal band and clear submarginal zone 
also characterize soft dorsal fin in males, but dusky pigmenta- 
tion in remainder of fin is heaviest in 2 horizontal bands. 
Dark fin margin is weak to absent in soft dorsal in females; 
remainder of fin appears clear with 3 or 4 rows of horizontally 
arranged black spots. In males caudal fin has a narrow mar- 
ginal band and a clear submarginal zone followed by a broad 
dusky vertical band and darkening from basicaudal spot. 
Caudal fin is clear in females, with 3 or 4 vertical rows of 
black spots. A marginal dark band, submarginal clear zone, 
and dusky median band characterize anal fin in males; that in 
females is clear with 2 or 3 imperfectly arranged rows of black 
spots. In males pelvic spine and rays are clear and membranes 
are dusky except along margin; conversely, pectoral rays are 
dusky and membranes are clear. Pelvic and pectoral fins in fe- 
males are spotted, with spots of pectoral fin vertically ar- 
ranged. 
Cheek has several exposed scales. Opercle is well scaled 
and opercular spine is often prominent. Breast, nape, and pre- 
pectoral area are naked. About anterior third of belly is 
naked. Lateral line consists of 50-53 (45-55) scales. Small 
scales cover basal portion of caudal fin. Fin counts are: dorsal 
X-XII, 11-12 (10-13); anal II,7-8 (5-9); pectoral 13-14 (12-15). 
Vertebrae number 36-37 (35-38). 
Breeding males are handsomely colored as shown in color 
plate. Genital papilla is short, subtrizngular, and slightly 
grooved. Females may develop tinges of color on body and 
fins but no bright colors. Genital papilla is a short grooved 
tube, terminally rounded. 
Distribution. Known only from Bayou Pierre in southwest 
Mississippi and from its principal tributaries. This is the 
southernmost distribution for a species of Nothonotus. The 
bayou darter is the only member of the subgenus to occur to 
any extent below the Fall Line. 
Natural History. We captured the bayou darter at the type lo- 
cality in a long riffle that crossed over poorly consolidated 
sandstone overlain locally by gravel, sand and scattered 
stones. The water was murky and free of aquatic plants. We 
caught this species sparingly over gravel at 10-20 cm depth, 
along with Etheostoma zonale. We also captured E. histrio, 
Percina sciera, and P. ouachitae in other parts of this riffle. 
The locality is rich in darters, Raney and Suttkus (1966) and 
Neil Douglas (personal communication) having listed there 
also Ammocrypta asprella, A.  beani, A.  vivax, E. stigmaeum, 
and E. whipplei. The status of the bayou darter virtually pre- 
cludes extensive ecological study at this time. The size distri- 
bution of specimens led Raney and Suttkus to state that bayou 
darters probably spawn in their second year and live to be 3 
years old. 
The bayou darter is a Nothonotus living well outside the 
range and somewhat outside the environmental conditions as- 
sociated with the subgenus. Displacement of some ancestral 
form down the Mississippi River, perhaps during a cool gla- 
cial epoch, is a plausible explanation for its occurrence in 
southern Mississippi. The upper and middle reaches of Bayou 
Pierre are not totally unlike most streams above the Fall Line 
because of the gently rolling uplands of that region. The 
bayou darter has speciated and persisted under these very lo- 
calized conditions, adjusting to murky water and warm tem- 
peratures. That the species represents a tightly inbred stock is 
suggested by the small variation in meristic data presented in 
its description. 
Abundance. There is no doubt that the bayou darter deserves 
its status as a threatened species (Deacon et al. 1979), partic- 
ularly after considering the status report by Suttkus and 
Clemmer (1977) detailing recent and proposed changes in the 
Bayou Pierre drainage system. They confirm the steady disap- 
pearance of riverweed, Podostemum, and of rock or stable 
gravel riffles since the mid-1960s, as a consequence of gravel 
mining along the main channel, road grading, cutting of ripa- 
rian timber, and institution of clean farming to the river bank 
in some places. Headwater flood and recreation dams, pro- 
posed by the Soil Conservation Service, could further modify 
flow and water quality as well as encourage more timber 
clearing for farming. 
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Etheostoma (Nothonotus) 121 
Name. Rubrum probably refers to the red on all median fins 
and touches of red on the paired fins instead of the rather un- 
impressive red spots on the body, but the original description 
does not specify. 
Etheostoma rufilineatum (Cope) Plate 17 
Redline Darter Subgenus Nothonotus 
Description. A rather large robust member of the subgenus 
reaching 75 mm SL. It is placed in Nothonotus because of the 
compressed body, deep caudal peduncle, horizontal banding, 
closely set pelvic fins, complete lateral line, and absence of 
breeding tubercles. Several dark spots or dashes on the cheek 
and opercle distinguish it from its congeners. 
Back bears 8-10 squarish saddles, only the first 2 always 
distinct. Eight to 1 1  vertically elongated lateral blotches are 
usually broken into 2 or 3 segments; the last joins ventrally 
with its counterpart and dorsally with last saddle to form a 
circumcaudal band. This is followed by a pale creamy band 
that also encircles tail. Anterior three-fourths of body sup- 
ports up to 14 dark horizontal bands, weak to virtually absent 
in females. Alternating patches of light and dark on side may 
be staggered to produce a checkered pattern. Belly is pale. A 
large humeral mark is partly hidden by pectoral fin. 
Preorbital bar reaches lip but does not meet counterpart. 
Suborbital bar is represented by a spot beneath eye and an- 
other beneath and somewhat posterior to it. Postorbital spot 
is followed by 1 or 2 on opercle. An additional horizontal 
dash on cheek and 1 or 2 more on opercle contrast strongly 
with their cream colored background. Ventral head surface is 
lightly stippled in females and duskier in males. 
In males margin of spiny dorsal fin is clear, or is narrowly 
edged in black along posterior third; remainder of fin appears 
dusky except for a black or merely dusky area at base of first 2 
membranes. Fin margin is dark in females and has alternating 
clear zones and spotty or dusky bands; an anterior basal spot 
may be present in breeding females. Soft dorsal fin is nar- 
rowly edged with black in males and has a submarginal clear 
band underlain by a broad dusky zone; a few dark spots may 
be present. Beneath dark margin in females, fin is clear with 
numerous dark spots tending to lie in 2-3 bands. In males base 
of caudal fin supports a large dusky spot which dissipates into 
dusky pigment on membranes; a clear zone and dark vertical 
margin complete pattern. In females basal spot is smaller and 
remainder of caudal fin is clear with 3 or 4 vertical rows of 
dark spots. In both sexes pigmentation in anal fin resembles 
that of soft dorsal fin. Pelvic fin is usually clear in females 
and dusky near base in males. Dull spots in vertical rows char- 
acterize pectoral fin in females. In males pectoral fin is slight- 
ly dusky, sometimes faintly spotted, and may have a narrow 
dark margin. 
Cheek, breast, and prepectoral area are naked. Nape is 
naked except just anterior to spiny dorsal fin. Opercle is 
scaled. Lateral line consists of 43-64 scales, usually 47-57 in 
the Tennessee River basin and 50-57 in the Cumberland River 
basin. Small scales continue outward a short distance onto 
Distribution of Etheostoma rufilineatum 
caudal fin. Fin counts are: dorsal XI-XI1 (IX-XIII), 11-13 (9- 
14); anal 11, 7-8 (6-9); pectoral 13-14 (12-15). Vertebrae num- 
ber 36-40, usually 38-39 in the Tennessee River basin, 37-38 in 
the Cumberland River basin. In a detailed analysis of vari- 
ation, Zorach (1970) concluded that differences were too 
slight to warrant recognition of subspecies. 
Males reach brilliant coloration during breeding season as 
shown in color plate. Some coloration tends to persist 
throughout the year. Genital papilla is small and wedge 
shaped. Breeding females are not colorful but are distinctly 
patterned on body and fins. A little yellow or'orange may ap- 
pear in caudal, anal, pelvic, and pectoral fins. Genital papilla 
is a short, somewhat flattened, and slightly grooved tube. 
Distribution. Is abundant through much of the Tennessee and 
Cumberland basins. In the latter it occurs from the junction 
of the Big South Fork in Kentucky downstream almost to the 
mouth. The redline darter is abundant throughout most of the 
Tennessee basin but absent in western tributaries of the lower 
Tennessee in that state. Clay (1975) reports it from Clarks 
River in Kentucky, the final tributary of the Tennessee River. 
Natural History. The redline darter is easily the most abun- 
dant Nothonotus of the Cumberland and Tennessee basins, 
favoring large creeks and small to medium sized rivers. In its 
exploitation of rather small stream habitats it is matched only 
by Etheostoma bellum among Nothonotus. We have taken it 
over a variety of substrates including clean gravel, rubble, and 
exposed slabs with scattered rubble. In bigger streams with 
powerful currents redline darters typically are found in shal- 
low gravelled margins of riffles. It has been collected with 
Etheostoma acuticeps, E. aquali, E. chlorobranchium, E. 
maculatum vulneratum and E.m. sangufluum, E. microlep- 
idum, and E. tippecanoe, and is anticipated to occur with E. 
camurum. Among darters other than Nothonotus it has been 
captured with the majority of species in the Cumberland and 
Tennessee basins. 
A prime target for study, the redline darter has nonethe- 
less not been the subject of a detailed life history. In terms of 
diet, behavior, and perhaps other aspects of its ecology, it 
may differ from the rest of its subgenus. 
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122 AMERICAN DARTERS 
Abundance. Locally the most abundant darter, this species is 
in no danger of extirpation. 
Name. Rufilineatum means red-lined. 
Etheostoma tippecanoe Jordan & Evermann Plate 17 
Tippecanoe Darter Subgenus Nothonotus 
Description. A moderately robust darter but the smallest 
member of its subgenus, reaching only 35 mm SL. It belongs 
in Nothonotus because of the compressed body, deep caudal 
peduncle, closely set pelvic fins, and absence of breeding 
tubercles. It lacks horizontal banding found in other Notho- 
notus except for E. jordani, and is subgenerically unique in 
having an incomplete lateral line. The frenum is broad. Gill 
membranes are separate to slightly joined. 
Eight or 9 dorsal saddles are quite poorly developed except 
for first 2 and the last. Side is dusky with scattered dark spots. 
Lateral blotches are absent on anterior half of body and in fe- 
males may be lacking entirely. In males posterior half of body 
supports 3-6 dark vertical bands plus a terminal band which is 
continuous with its counterpart, forming a circumcaudal ring. 
Just posterior to this ring there are dorsal and ventral pale 
oval spots. A distinct midcaudal spot may be present. A short 
humeral bar originates beneath lateral line. 
Head is particularly dark between eyes. Distinct preorbital 
bar fails to meet counterpart on lip, which itself is often dark 
toward angle of jaw. Suborbital bar and postorbital spot are 
diffuse in males, more distinct in females. An additional spot 
on opercle or running diagonally upward at back of eye may 
be present. Ventral head surface and breast are clear to lightly 
stippled in females, dusky in males. 
In males margin of spiny dorsal fin is clear or only lightly 
flecked with black; remainder of fin appears dusky except for 
a black spot at base of first 2-3 membranes. In females a nar- 
row clear margin is underlain by stippled membranes, some- 
times forming several faint horizontal bands. In males soft 
dorsal fin lacks a basal spot but otherwise is similar to spiny 
dorsal fin. In females soft dorsal fin also is similar to spiny 
dorsal fin except that clear marginal zone varies from narrow 
to absent. In males caudal fin may be clear along margin or 
narrowly edged in black and with a broader clear submarginal 
zone; most of remainder is dusky but a dark vertical band 
may develop just posterior to pale basal area. Caudal fin in fe- 
males has dark spots in membranes arranged in a series of 
about 5 wavy vertical bands. Margins of anal and pelvic fins 
in males are clear and fins become steadily more dusky toward 
base; pectoral fin is virtually unpigmented. In females anal fin 
has dusky spots arranged in 2-3 poorly defined rows; pelvic 
and pectoral fins have a few dusky spots. 
Cheek is naked or has several scales behind eye; opercle is 
scaled. Nape, prepectoral area, and breast are naked. Belly 
lacks scales just behind pelvic fin insertions and occasionally 
along midline. Lateral line is incomplete, pored scales ending 
about beneath soft dorsal fin origin. There are 45-52 (40-56) 
scales in lateral series, the last 13-27 lacking pores. Fin counts 
Distribution of Etheostoma tippecanoe 
are: dorsal XI-XI11 (X-XIV), 11-13 (10-13); anal 11, 7-8 (7- 
10); pectoral 12-13 (1 1-14). Vertebrae number 35-37. 
Breeding males are richly garbed in orange as shown in 
color plate. Having seen breeding specimens from a number 
of major river systems, we can state that the degree of body 
and fin coverage by orange pigments is quite variable. Male 
genital papilla is a thin short grooved tube. Breeding males 
have ventralmost pectoral rays bent downward and terminally 
expanded, and have distended pouches at base of spiny dorsal 
fin. Breeding females develop little yellow, remaining mostly 
brown to olivaceous. Genital papilla is short, flattened, and 
subtriangular 
Zorach (1969) noted that Tennessee River specimens may 
have cheek scales, lacking in other populations. This and 
other small differences he deemed unworthy of taxonomic 
recognition. 
Distribution. Has been recorded quite sporadically over the 
Ohio River basin from the Allegheny River in Pennsylvania to 
the Wabash River in Indiana and then southward to the mid- 
dle Cumberland basin, Duck River, and upper Tennessee riv- 
ers in Tennessee and Virginia. Old records exist for several 
river systems in which Tippecanoe darters no longer occur. 
Several populations remain in Pennsylvania. Distribution in 
Ohio may now be reduced to Big Darby and Deer creeks of the 
Scioto basin. Specimens from the Wabash River basin predate 
1940. Strangely enough, discovery of the Tippecanoe darter in 
the Kentucky, Green, Cumberland, and Tennessee basins did 
not occur until after World War 11. Coarse meshed seines nor- 
mally used in strong rapids allow this tiny fish to escape. 
Natural History. Typical habitat of the Tippecanoe darter is 
the riffle areas of rivers or large creeks adjacent to such rivers. 
Moderate current, clean gravel substrate, and depths of 10-50 
cm are preferred. Trautman (1957) recorded vast fluctuations 
in numbers in Big Darby and Deer creeks. These Ohio popula- 
tions are big in a year immediately following high survival of 
young from the previous autumn. Conversely, rarity immedi- 
ately follows a summer with poor survival of offspring. These 
observations lead one to believe that the species is short-lived. 
Trautman also observed males to abandon their territories at 
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turbidity levels that had not begun to deter other darter spe- 
cies. Thus Tippecanoe darters probably are abundant every 
few years and are easily missed during collecting in other 
years. The sudden appearance of populations some distance 
from previously known sites, as further reported by Traut- 
man, suggests the possibility of extensive migrations. 
In collections we made in the South Fork of the Kentucky 
River in mid-August 1972, males remained brightly colored 
but females were emaciated and reproductively spent. As with 
several other Nothonotus the Tippecanoe darter may spawn in 
late spring and early summer. Other species of the subgenus 
with which it does or might be expected to occur are Etheo- 
stoma bellum, E. camurun, E. maculatum, E. microlepidum, 
and E. rufilineatum. In the South Fork, Kentucky River, we 
observed it with Percina caprodes, P. maculata, P. sciera, E. 
baileyi, E. blennioides, E. caeruleum, E. flabellare, E. vari- 
atum, and E. zonale. 
The Tippecanoe darter displays a number of neotenic 
traits, particularly dwarf size, reduction of belly scalation, in- 
complete infraorbital canal, and marked reduction of pored 
lateral line scales. Such modifications typically are associated 
with darters which exploit special habitats such as swamps, 
springs, and weedy lakes, but are unusual for a species which 
challenges the open river. Obviously much work could prof- 
itably be done to understand the behavior and ecology of this 
strange little fish. 
Abundance. We feel that the Tippecanoe darter is probably 
threatened, though it is not so listed by Deacon et al. (1979). 
Persistence in so few places over such a large area is evidence 
that this darter has suffered enormous losses. Siltation and 
more dramatic forms of pollution have been most severe in 
major rivers where this species dwells. Trautman's findings 
were that the Tippecanoe darter in Ohio breeds at the head of 
riffles where unimpacted gravel and rubble exist. 
Name. Tippecanoe is taken directly from the river of first cap- 
ture of this species. 
Etheostoma edwini (Hubbs & Cannon) Plate 17 
Brown Darter Subgenus Villora 
Description. A fairly slender darter, the smaller member of its 
subgenus, probably never exceeding 45 mm SL. It is weakly 
associated with E. okaloosae in subgenus Villora by posses- 
sion of embedded scales on cheek and opercle, arched anterior 
end of the lateral line, broad frenum, uninterrupted sensory 
canals on the head, separate to narrowly connected gill mem- 
branes, some stippling on the body, and 3 basicaudal spots. 
The gill membranes are separate and often overlap anteriorly. 
The lateral line is well arched anteriorly. Page (1981) suggests 
that Villora should contain only E. edwini. 
Some individuals, particularly females, only partially de- 
velop the 8-10 tiny dorsal saddles found in others. Eight to 12 
small lateral blotches may be partly joined by numerous rows 
of small spots lying on upper two-thirds of body. Belly is pale 
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and overlain with a few irregularly shaped spots. There may 
be a single basicaudal spot but usually there is also a smaller 
spot above and another below. Humeral bar is reduced to a 
dark spot. 
Broad preorbital bar is partly fused with dark pigment on 
head and almost meets counterpart on snout. Postorbital bar 
is broad but rather diffuse. Suborbital bar is narrow, usually 
starting well below eye level. Lower half of head is pale and 
overlain by several small blotches. Usually there is a large spot 
on opercle and another in front of pectoral fin. Breast and 
ventral surface of head are lightly stippled but may have a few 
spots. 
In males spiny dorsal fin is very lightly stippled and each 
membrane bears 2-5 oval dark spots. In females spiny dorsal 
fin is more nearly clear and oval spots are fewer and far less 
distinct. Soft dorsal fin membranes in males have smaller oval 
spots which are most intense near base but fade out toward 
margin. In females basal spots are slightly developed in soft 
dorsal fin membranes but remainder of fin appears weakly 
banded by darkening in rays. Caudal fin appears vertically 
banded in both sexes. Anal fin may be spotted basally in 
males and is clear in females. Unlike that in E. okaloosae, 
first anal spine is shorter than second. Pelvic fin is dark basal- 
ly in males, clear in females. Pectoral fin is weakly barred in 
both sexes. 
Cheek, opercle, prepectoral area, and nape have scales, 
sometimes embedded in nape. Breast bears few to many 
scales. Belly may lack a few scales immediately behind pelvic 
fin insertions. Lateral line is incomplete, consisting of 36-40 
(34-42) scales, the last 7-15 (4-18) unpored. Fin counts are: 
dorsal VIII-X (VIII-XI), 10-12 (9-13); anal 11, 6-8 (5-9); pec- 
toral 12-14. Vertebrae number 36-38 (35-38). 
Breeding males are not highly colorful but distinctive red 
spots on body may be brighter than shown in color plate. 
Male genital papilla is an elongated wedge. Females lack 
breeding colors. Genital papilla is a short tube, somewhat ex- 
panded and deeply grooved near tip. 
Distribution. Found in Alabama, Florida, and Georgia from 
the Perdido River to the St. Johns River. In the Apalachicola 
River basin this darter is found northward to the Fall Line. 
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Natural History. The brown darter is generally found in small 
streams of low gradient with clear to slightly turbid water and 
depths of less than 1 m. Most often it is secluded among or be- 
neath aquatic plants outside the main channel. Another hab- 
itat occupied by this species is the spring-fed alkaline rivers of 
northern Florida. It may dwell at somewhat greater depths 
here but still is associated with aquatic vegetation. Silt, sand, 
and gravel are the principal substrates. Eggs are laid on 
aquatic plants; this seems to be an excellent adaptation to an 
area where shifting substrates are so common. 
Percina nigrofasciata is consistently found in streams that 
contain the brown darter, and Etheostoma fusiforme fre- 
quently is. E. davisoni, E. parvipinne, and the "Gulfcoast 
snubnose darter" are found within its range. Brown darters 
seem to have been accidentally introduced into the restricted 
range of E. okaloosae and have replaced that species locally. 
Abundance. This is a successful species in much of its range 
and is free of any immediate threats to its survival. 
Name. Hubbs and Cannon (1935) named this darter in honor 
of Edwin P. Creaser of Wayne State University, who pro- 
vided them with initial specimens. 
Etheostoma okaloosae (Fowler) Plate 17 
Okaloosa Darter Subgenus Villora 
Description. A rather small, moderately robust darter reach- 
ing 50 mm SL. It is weakly associated with E. edwini in sub- 
genus Villora by possession of embedded scales on cheek and 
opercle, arched anterior end of the lateral line, broad frenum, 
uninterrupted sensory canals on the head, narrowly connected 
gill membranes, some stippling on the body, and 3 basicaudal 
spots. The lateral line is but slightly arched and E. okaloosae 
differs in several other basic respects from E. edwini. Page 
(1981) recommends placing E. okaloosae in his proposed sub- 
genus Belophlox. 
Dorsum is rather pale with 7-10 small dark blotches along 
midline in most individuals. Side supports 9-10 vertically 
elongated blotches which sometimes appear to be fused by nu- 
merous small spots that often lie in horizontal bands. Lower 
side and belly are pale and lightly stippled. There is a dark hu- 
meral spot. Preorbital and postorbital bars are not distinct. 
Suborbital bar is narrow but distinct. Cheek and opercle are 
speckled. Breast and ventral surface of head are lightly stip- 
pled. A distinct prepectoral spot is usually present. 
Spiny dorsal fin in females supports 2-3 weak irregular 
horizontal bands. In males pigmentation is heavier, there 
being 2 large dark spots at posterior end of spiny dorsal fin. In 
females soft dorsal fin is spotted to produce about 4 horizon- 
tal bands; in males this fin is darkly spotted in more random 
fashion. Short horizontal dark stripes along margins of cau- 
dal rays tend to appear as wavy vertical bands. Anal fin is 
somewhat darkened basally and in mature males is very dark 
anteriorly; second spine is quite thin and is shorter than the 
first. Pelvic fin rays are edged with a little dark pigment in fe- 
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males; additional darkening occurs in membranes of males. 
Pectoral fin is weakly pigmented toward base. 
Cheek and opercle are scaled. Breast and prepectoral area 
may have a few scales. Nape is scaled posteriorly and may 
have some embedded scales anteriorly. Belly often lacks a few 
scales just posterior to pelvic fin insertions. Lateral line is 
complete or nearly so, consisting of 32-37 scales, up to 4 being 
unpored. Fin counts are: dorsal IX (VIII-X), 11-12 (10-13); 
anal 11, 7 (6-8); pectoral 12-14. Vertebral counts are not 
known. 
Bright breeding colors fail to develop, though more red 
may appear as a submarginal band in spiny dorsal fin than ap- 
pears in color plate. Breeding tubercles apparently do not de- 
velop. Male genital papilla is an elongated wedge; that of fe- 
males is a rounded tube deeply grooved at tip. 
Distribution. Confined to Okaloosa and Walton counties, 
Florida, where it lives in Turkey Creek, Rocky Creek, and a 
few more small streams all of which enter an arm of Choc- 
tawhatchee Bay. Such a small range, entirely confined to 
streams of recent origin, is initially puzzling. Collette and 
Yerger (1962) surmise that the Okaloosa darter has been extir- 
pated from an originally larger range, probably by competi- 
tion from E. edwini. 
Natural History. Okaloosa darters are locally common in 
clear sandy streams of small to medium size and slow to mod- 
erate current. It is usually found near banks among aquatic 
plants to depths of .5 m. Collette and Yerger (1962) observed 
males apparently breeding with females on a sandy substrate 
but eggs of this species were found to have been laid on 
aquatic plants. The exact breeding season may vary in re- 
sponse to mildness or severity of winters. 
Percina nigrofasciata is the principal darter associate but 
prefers deeper or swift water. Mettee, Yerger and Crittenden 
(1976) initiated studies on the exact distribution and abun- 
dance of the Okaloosa darter. They discovered that Etheo- 
stoma edwini has apparently been introduced into part of its 
range and appears to be replacing it. Yerger (in Gilbert, 1978) 
gives a further update on the species, and the Florida Game 
and Freshwater Fish Commission continues studies. 
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Abundance. Deacon et al. (1979) accord threatened status to 
the Okaloosa darter. In spite of further reductions in range it 
is common in those streams where it persists. Some of the re- 
maining populations are on Eglin Air Force Base, and coop- 
eration by state and federal agencies may save this species for 
the foreseeable future. 
Name. Fowler (1941) simply named the species from the 
county of capture, probably unaware that the entire species 
range is so nearly confined to that boundary. 
Etheostoma boschungi Wall & Williams Plate 17 
Slackwater Darter Subgenus Ozarka 
Description. A moderate sized member of the subgenus reach- 
ing 62 mm SL but seldom exceeding 51 mm SL. It is placed in 
Ozarka by its combination of dusky, irregularly placed 
blotches on the ventral half of head and body, separate or 
nearly separate gill membranes, cheek and opercle without ex- 
posed scales, terminal mouth with broad frenum, incomplete 
lateral line, and in males a strong suborbital bar, red or 
orange belly, and breeding tubercles on ventral scales and 
anal and pelvic fins. Gill membranes are separate, sometimes 
overlapping. It has over 30 pored lateral scales in contrast to 
either Etheostoma cragini or E. pallididorsum. 
Back is crossed by 3 distinct saddles, some individuals hav- 
ing 1 or 2 additional weak ones. Middorsal area is pale but not 
to the extent seen in E. pallididorsum. Dark upper half of 
body may obscure 9-12 lateral blotches. In some specimens 
blotches tend to fuse into a band on posterior half of body 
and end in a poorly defined caudal spot. Ventral half of body 
is pale but overlain by irregular dusky spots and finer stip- 
pling. An extremely prominent humeral bar extends down- 
ward behind pectoral fin. 
Preorbital and postorbital bars are present but not 
strongly developed. Broad suborbital bar curves posteriorly. 
Cheek and opercle are mottled; ventral surface of head and 
breast are finely spotted. 
Spiny dorsal fin has a narrow dark border, additional dark 
spots forming a median band, and isolated dark spots lie 
along base. Dark spots in soft dorsal fin form 2 or 3 poorly 
defined bands. More conspicuous spots form several poorly 
defined vertical bands in caudal fin. Remaining fins, partic- 
ularly pectoral, bear a few blotches. 
Cheek and breast are naked. Opercle has 1 or more em- 
bedded scales. Nape has embedded scales posteriorly. Lateral 
line contains 44-53 (43-58) scales, the first 30-44 pored. Fin 
counts are: dorsal X-XI (IX-XII), 11-12 (10-13); anal 11, 8-9 
(6-10); pectoral 13 (12-14). Vertebrae number 35-37. 
As seen in color plate, breeding males develop more blue 
in spiny dorsal fin than is typical of other Ozarka. Breeding 
tubercles may develop on anal fin spine and rays, 2 of pelvic 
rays, and body scales surrounding anus. Females may develop 
dull coloration on spiny dorsal fin and belly. Genital papillae 
are presumed to be typical for Ozarka: short and subtriangu- 
lar in males; longer, rounder, and perhaps pointed in females. 
Distribution of Etheostoma boschungi 
Distribution. Narrowly confined to the middle portion of the 
Tennessee River basin, where it occurs in several streams ris- 
ing in Tennessee and entering the river in Alabama. A disjunct 
population exists in the head of the Buffalo River, just north 
of the principal range. 
Natural History. Wall and Williams (1974) found a few spec- 
imens of this species in much the same habitat as first reported 
for Etheostomapallididorsum, shallow creeks with accumula- 
tions of organic material. Subsequently Boschung (1979) re- 
ports that breeding individuals leave such creeks to breed in 
seepages in open pastures, areas which literally become dry 
land during summer. Adults and newly hatched young return 
to adjacent creeks for the remainder of the year. One is led to 
surmise that E. boschungi, E. pallididorsum, and perhaps E. 
trisella and E. cragini have carried the exploitation of small 
streams to a new extreme. 
Darter associates of the slackwater darter are E. caeru- 
leum, E. duryi, E. flabellare, E. sirnoterum, and E. squami- 
ceps, with E. neopterum a possibility. 
Scarcity of specimens precludes experimental studies on 
the fascinating reproductive habits of this species. 
Abundance. Deacon et al. (1979) list the slackwater darter as 
being threatened. All evidence points to its being highly vul- 
nerable. 
Name. Named in honor of Herbert T. Boschung of the Uni- 
versity of Alabama, who has contributed to several aspects of 
ichthyology in the southeastern United States and trained a 
number of active ichthyologists. 
Etheostoma cragini Gilbert Plate 17 
Arkansas Darter Subgenus Ozarka 
Description. A moderate sized member of its subgenus reach- 
ing 60 mm SL. It is placed in Ozarka by the combination of 
dusky, irregularly placed blotches on the lower half of head 
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Distribution of Etheostoma cragini 
and body, separate or slightly connected gill membranes, 
cheeks and opercles without exposed scales, terminal mouth 
with broad frenum, incomplete lateral line, and in breeding 
males a strong suborbital bar, red or orange belly, and breed- 
ing tubercles on ventral scales and on anal and pelvic fins. Gill 
membranes are separate or narrowly connected. In Ozarka 
only E. pallididorsum with a pale dorsal stripe has a lateral 
line with so few pored scales. 
Six to 9 small dorsal saddles vary in intensity. Nine to 12 
lateral blotches may be distinct or partly obscured by mottling 
that continues downward to belly. Pored lateral line scales 
tend to be unpigmented. Humeral bar is small and dark. 
Preorbital bar almost meets counterpart on snout. Broad 
suborbital bar is directed somewhat posteriorly and is strong 
in males. Postorbital bar varies from distinct to a dusky spot. 
Cheek, opercle, and lip are mottled. Breast and ventral sur- 
face of head are finely stippled. 
Spiny dorsal fin is darkly edged and bears a dusky band 
just above base. Dusky spots in soft dorsal fin tend to lie in 
about 3 horizontal bands, and caudal fin bears 5-7 similar ver- 
tical bands. Diffuse spots tend to lie in 2 bands in anal fin. 
Pelvic fin is clear to weakly spotted; pectoral fin is somewhat 
more heavily spotted. 
Cheek and opercle are naked or have a few embedded 
scales. Nape scales are exposed to partly embedded. Breast is 
naked. Lateral line consists of 42-57 scales, the first 7-25 
pored. Fin counts are: dorsal VIII-X (VI-XI), 10-12 (10-15); 
anal II,6-7 (5-8); pectoral 11 (9-13). Vertebrae number 33-36. 
Breeding males are brightly colored and darkly pigmented 
as shown in color plate. Breeding tubercles may be found on 
ventral belly scales, anal fin rays, and occasionally pelvic fin 
rays. Genital papilla is short, flattened, and subtriangular. 
Mature females lack bright colors. Genital papilla is a short 
tube. 
Distribution. Confined to the Arkansas River basin of south- 
western Missouri, northeastern Oklahoma, northwestern Ar- 
kansas, Kansas, and Colorado, where reported as far west as 
Canon City. 
Natural History. Arkansas darters live in spring-fed creeks 
and seeps where watercress or native aquatic plants often are 
present. In the western part of its range it is the only darter, 
but eastward it may be taken with Etheostoma spectabile and 
less commonly with other darters of the region (Blair and 
Windle, 1961). Breeding observations have been recorded by 
Ellis and Jaffa (1918), Blair (1964) and Distler (1971). A fe- 
male leaves protective vegetation, burrows into gravel, and is 
mounted by 1 of several males, which show no territoriality. 
The spawning act is brief and may be repeated with different 
males. When frightened, Arkansas darters have been seen to 
burrow into silt, clouding the water above them. Breeding col- 
ors are brightest in April and May, presumably peak spawn- 
ing months. 
Abundance. Arkansas darters are apparently rare through the 
western part of their range. Cross (1967) has found the species 
common in Kansas only in Crooked Creek of the Cimarron 
River basin. He did not find it at the type locality, which has 
been grossly altered. Heavy demands for water have probably 
dried up many springs that once supported the species. It is 
somewhat more common in Oklahoma, the principal sites 
noted by Blair (1959). It is locally common in extreme south- 
west Missouri according to Pflieger (1975). This species bears 
close observation because of its shrinking range. 
Name. Named for F.W. Cragin, who collected the species 
when director of the Washburn College Laboratory. 
Etheostoma pallididorsum Distler & Metcalf 
Plate 18 
Paleback Darter Subgenus Ozarka 
Description. A small member of its subgenus reaching 47 mm 
SL. It is placed in Ozarka by the combination of dusky, irreg- 
ularly placed blotches on the ventral half of head and body, 
separate or nearly separate gill membranes, cheek and opercle 
without exposed scales, terminal mouth with broad frenum, 
incomplete lateral line, and in males a strong suborbital bar, 
red or orange belly, and breeding tubercles on ventral scales 
and anal and pelvic fins. Gill membranes are slightly con- 
nected. Like Etheostoma cragini it has a quite incomplete lat- 
eral line but in addition has a pale dorsal stripe. 
Distinctly pale dorsum is crossed by up to 6 small dusky 
saddles. Upper side is dark, often appearing faintly banded; 
lower side and belly are pale but stippled. Midlateral mark- 
ings consist of a faint band, sometimes expanded into blot- 
ches posteriorly. Basicaudal area is darkened. A dark humeral 
bar extends ventrally from lateral line behind pectoral fin. 
Preorbital bar fails to meet counterpart on snout. Strong 
suborbital bar may be curved posteriorly. There is a short 
postorbital bar. Lower half of head is mottled. Breast and 
ventral surface of head are stippled. 
Spiny dorsal fin is darkly edged and additional darkening 
may occur near base. Soft dorsal fin is spotted. Spots in cau- 
dal fin form several vertical bands. Diffuse spots tend to lie in 
2 bands in anal fin. Pelvic and pectoral fins are clear to very 
lightly pigmented. 
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Distribution of Etheostoma pallididorsum 
Cheek, opercle, breast, and anterior part of belly are 
naked. Nape has embedded scales. Lateral line consists of 43- 
55 scales, only the first 8-19 pored. Fin counts are: dorsal IX- 
X (VII-XI), 11-12 (10-14); anal 11, 7-9; pectoral 11-12 (10-13). 
Vertebrae number 34-36. 
Breeding males usually display stronger shades of reddish 
orange than shown in color plate. Breeding tubercles may de- 
velop on belly scales and anal and pelvic fin rays. Genital pap- 
illa is somewhat flattened and triangular. Mature females may 
develop a little color. Genital papilla is a large tube, con- 
stricted and pointed at tip. 
Distribution. Initially reported only from the upper Caddo 
River basin in southwestern Arkansas. Robison (1974~) found 
another population in the upper Ouachita River, master 
stream of the Caddo. 
Natural History. Distler and Metcalf (1962) described the 
paleback darter from few individuals, all captured in very 
shallow water with organic debris. The few subsequent re- 
ports of this species mention the same conditions. Neil Doug- 
las (personal communication) indicates that these darters 
enter streamside seeps in the spring, perhaps to breed. Etheo- 
stoma radiosum is the darter most likely to be captured with 
or near the paleback darter. 
Hambrick and Robison (1979) discuss the habitat in 
greater detail. They report a sex ratio of 1:l.S in favor of fe- 
males, which tend to be larger than males. March is the peak 
spawning month; survival is for 2 or perhaps 3 years. Adults 
and larvae of aquatic diptera, mayfly larvae, and cladocera 
are the principal food items. 
Blair (1964) saw distinct differences between aquarium- 
held individuals of E. pallididorsum and E. cragini, the for- 
mer tending to drape themselves over strands of vegetation 
and the latter resting on the substrate. Though similar and 
geographically close, early doubts about the validity of the 
paleback darter seem to have been dispelled. Its method of ar- 
rival in the upper Ouachita River system remains a mystery. 
Abundance. Listed by Deacon et al. (1979) as threatened, the 
paleback darter has questionable chances for survival. The 
Etheostoma (Ozarka) 127 
presence of suitable habitat is in its favor but the small range, 
further broken by 2 reservoirs, leaves the individual popula- 
tions vulnerable to extinctions without chance of reinvasion. 
Few specimens have been captured, which suggests that indi- 
vidual populations are quite small. Channel modification is a 
particular threat. 
Name. Pallididorsum means pale back. 
Etheostoma punctulatum (Agassiz) Plate 18 
Stippled Darter Subgenus Ozarka 
Description. A robust darter, the largest in its subgenus, 
reaching 88 mm SL though seldom exceeding 60 mm SL. It is 
typical of Ozarka in possessing dusky, irregularly placed 
blotches on the lower half of head and body, separate or 
slightly connected gill membranes, cheek and opercle without 
exposed scales, terminal mouth with broad frenum, incom- 
plete lateral line, and in breeding males a strong suborbital 
bar, red or orange belly, and breeding tubercles on ventral 
scales and anal and pelvic fins. Gill membranes are separate. 
The lateral line is incomplete but includes 58 or more scales in 
contrast to other species in Ozarka. 
One or more of 4 small dorsal saddles may be poorly de- 
veloped or divided. Upper side is dusky to fairly dark. Mot- 
tling on lower half of body contrasts with pale background. 
Midlateral blotches are small and partly obscured by mottling 
anteriorly but may be enlarged, more visible, and sometimes 
vertically elongated on caudal peduncle. Humeral bar is re- 
duced to a dark spot. 
Dorsal half of head is dark and ventral half is light but 
overlain with small blotches and fine stipples. Preorbital bar 
is difficult to distinguish. Suborbital bar is broad and in males 
very dark. Postorbital bar is usually short and dark. Ventral 
surface of head and breast are stippled. 
In males spiny dorsal fin bears a dark marginal band or 
slightly submarginal dark band and a median dark band. Ad- 
ditional darkening occurs near fin base and sometimes in a 
weak band between the other 2. In females marginal and me- 
dian bands are interrupted and are not intense. Dark spots in 
soft dorsal fin usually are arranged in poorly defined horizon- 
tal bands. Three to 5 vertical bands in caudal fin are.similarly 
produced. Anal and pelvic fins have dark spots usually not 
forming distinct bands. Pectoral fins are vertically banded in 
females but stippled in males. 
Cheek, opercle, and breast are naked or have few em- 
bedded scales. Nape is scaled. Lateral line consists of 58-80 
scales, more than 30 of which are pored. Fin counts are: dor- 
sal X-XI, 13-15; anal 11, 7-9; pectoral 12-14. Vertebrae num- 
ber 36-38. 
Breeding males are handsomely colored as shown in color 
plate. Breeding tubercles on belly are most numerous just an- 
terior to genital papilla, which is short, flattened, and subtri- 
angular. Tubercles may also occur at base of anal fin, on pel- 
vic fin, and sometimes on the ventralmost caudal fin ray. Fe- 
males develop a little orange in spiny dorsal fin, and more 
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128 AMERICAN DARTERS 
Distribution of Etheostomapunctulatum Distribution of Etheostoma trisella 
heavily spotted fins than males. Genital papilla is a rounded 
tube. 
Distribution. Essentially restricted to streams rising in and ad- 
jacent to the Ozark region in Missouri, Arkansas, Oklahoma, 
and Kansas. 
Natural History. Found most often in clear, permanently 
flowing small streams and spring-fed brooks where it fre- 
quents unsilted areas. It often hides beneath rocks, undercut 
banks, or vegetation and debris in quiet backwaters. Cross 
(1967) took stippled darters in riffles during May in Kansas 
and surmised that breeding occurred then. 
In a stroke of luck we caught Etheostomapunctulatum, E. 
cragini, E. spectabile, and in adjacent quiet water E. micro- 
perca in late May from a spring-fed run near the Spring River, 
Missouri. Some individuals of all species were in breeding 
condition. Throughout its range, E. spectabile is the most 
common darter associate of the stippled darter. 
Abundance. Locally abundant in the western part of its range, 
the stippled darter is rare in the eastern Ozarks, perhaps indi- 
cating a decrease in abundance since 1900 (Pflieger, 1971, 
1975). Despite the probability of local extinctions this species 
remains common. 
Name. Punctulatum means with little spots, in reference to 
the fine stippling and perhaps the coarser mottling on the 
body. 
Williams and Robison (1980) were guided by choice of habitat 
and geographic considerations in transferring this species 
from subgenus Psychromaster to Ozarka. It has some cheek 
and opercle scales, a complete lateral line, and 1 anal spine, 
and has not been shown to have breeding tubercles. Nonethe- 
less the trispot darter fits Ozarka better than any other sub- 
genus in Etheostoma. 
Rather pale dorsum is crossed by 3 small dusky saddles. 
Side is mottled and posteriorly may support several blotches; 
when well developed, last blotch may join its counterpart 
across back as a fourth saddle. Ventral half of body is pale 
overlain by some mottling. Humeral spot is small and diffuse. 
Preorbital bar does not meet counterpart on snout. Post- 
orbital bar is dark initially but fades posteriorly. Suborbital 
bar varies from faint to distinct. Cheek and opercle are pale, 
with a dark wedge on the latter. Lips and ventral surface of 
head have a few dark spots. 
Spiny dorsal fin is edged in dark, but line may be intermit- 
tent. Interrupted dark streaks are again found near fin base. 
Soft dorsal fin is darkened along margins of rays to produce 
several weak irregular bands. Similar and better defined verti- 
cal bands occur in caudal fin. Anal and pelvic fins are little 
pigmented; pectoral fin is very weakly banded. 
Cheek and opercle are scaled but the former is naked ven- 
trally. Breast is naked. Small scales may occur on dorsolateral 
portion of head. Nape is well scaled. Lateral line is complete 
or nearly so with 44-52 scales in series. Fin counts are: dorsal 
VIII-X, 10-11; anal I, 8-9; pectoral 13-14. Vertebral counts 
are not known. 
Color plate illustrates a female trispot darter. Breeding 
males develop 4 lateral green blotches, yellow lips, and yellow 
or orange ventrally on caudal peduncle. Breeding tubercles 
Etheostoma trisella Bailey & Richards plate 18 have not been described. Female genital papilla is a short 
tube, terminally bilobed; that of males is presumed to be Trispot Darter Subgenus Ozarka small and subtriangular. 
Description. The smallest member of its subgenus, reaching Distribution. Has been taken at a few sites in the upper Coosa 
40 mm SL. It is placed in Ozarka by the combination of River basin in Tennessee, Georgia, and Alabama. 
dusky, irregularly placed blotches on the ventral half of head 
and body, separate or nearly separate gill membranes, the Natural History. This species was named by Bailey and 
presence of a frenum, and a well developed suborbital bar. Richards (1963) on the basis of a single specimen taken in 
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1947. Howell and Caldwell (1967) and Etnier (1970) have 
added new collecting sites and made habitat notes. In the 
Conasauga River the species lives at the edge of the stream or 
in quiet backwaters of it. Sluggish tributaries of this river may 
support populations, as well, primarily in vegetated pools. A 
gravid female and colorful males have been taken in April. It 
is possible that the species spawns in shallow water or enters 
adjoining seeps, but additional life history data are not avail- 
able. 
Abundance. Deacon et al. (1979) list the trispot darter as 
threatened. The type locality is inundated by a large reservoir 
and additional streamside alteration presents a threat to the 
species' persistence. Its only center of relative abundance is 
the Conasauga River and sluggish tributaries in the vicinity of 
the Tennessee-Georgia border, where the stream leaves the 
hills of its origin. 
Name. Trisella means three spotted and draws attention to the 
3 dorsal saddles. 
Etheostoma australe Jordan Plate 18 
Conchos Darter Subgenus Austroperca 
Description. A moderate sized robust darter reaching 50 mm 
SL. Its characteristics and appearance fit subgenus Oligoce- 
phalus except for the presence of a single thick anal spine, 
which to us appears as though it might be a fusion of the sec- 
ond spine with the first. Page (1981) recommends the submer- 
gence of the monotypic subgenus Austroperca in Oligoce- 
phalus. The frenum is fairly broad; gill membranes are 
slightly to moderately joined. The supratemporal canal is in- 
terrupted; infraorbital canals are complete or interrupted. 
Dorsum bears 6-9 small saddles which are darker than but 
usually continuous with 9-11 broad vertical bands on side. 
Central portion of nape usually appears as a light oval. Lat- 
eral bands extend almost to ventral midline in males but in fe- 
males only those on caudal peduncle do so. Upper side is con- 
siderably darkened, lower side dusky, and belly pale or stip- 
pled. Humeral bar is fairly prominent. Small basicaudal spot 
may be flanked by a smaller spot above and below. 
Preorbital bar is diffuse, not meeting counterpart on 
snout. Suborbital bar is fairly broad but diffuse. Short post- 
orbital bar is prominent. Ventral surface of head and breast 
are pale or lightly stippled. 
Spiny dorsal fin is narrowly edged in black, the band be- 
coming somewhat broader posteriorly; membranes are 
slightly darkened, often forming narrow median and basal 
bands. Membranes of soft dorsal fin support dark spots, and 
margins of rays are sometimes darkened, but there is no dis- 
tinctive pattern. 
Cheek, opercle, breast, and prepectoral area are naked. 
Nape is naked or has a few embedded scales near spiny dorsal 
fin. Belly is naked immediately behind pelvic fin insertion but 
fully scaled otherwise. Counts based on a series of 20 fish are 
as follows: Lateral line contains 54-68 scales, 32-47 of them 
Distribution of Etheostoma australe 
pored. Fin counts are: dorsal XI-XI1 (X-XIII), 10-1 1 (9-12); 
anal I, 7 (6-8); pectoral 11 (10-12). Vertebrae number 37. 
Breeding males become more colorful than specimen 
shown in color plate. Breeding tubercles occur on ventral belly 
scales. Genital papilla is short, flattened, and terminally 
rounded or slightly bilobed with grooves or pits radiating 
from base. Females apparently lack bright coloration and 
breeding tubercles. Genital papilla is a short, somewhat flat- 
tened tube. 
Page (1981) has collected and described colorful males of 
E. australe. Spiny dorsal fin has a narrow blue margin, a blue 
basal band, and a red median band. Other fins are yellow ex- 
cept that anal and pelvic fins have green near base. Green lat- 
eral bands are separated by areas of yellow or reddish brown. 
Breast and belly are green. Breeding tubercles occur on pelvic 
and anal fins and ventral scales of caudal peduncle as well as 
belly. Females are green dorsally and yellow ventrally. 
Distribution. Found only in the upper Rio Conchos basin in 
the states of Chihuahua and Durango, Mexico. Local occur- 
rence in the lower Rio Conchos basin is an unverified possibil- 
ity. 
Natural History. The Conchos darter apparently is a typical 
riffle inhabitant over sand and gravel substrate. Clear cool 
streams occur locally in the upper Rio Conchos, which ex- 
ceeds 1,000 m in elevation. Meek (1902) said that the species 
was abundant and could be captured with E. pottsi. Meek 
(1904) stated that May and June were breeding months but 
Page (1981) has found prespawning males in late February in 
a rubble-strewn riffle. Additional life history information is 
badly needed for the Conchos darter. In terms of reproductive 
physiology it remains a cool temperate region species which is 
narrowly confined to suitable water and is forced to breed 
early in the year. 
Wet periods of the Pleistocene undoubtedly afforded dart- 
ers the chance to spread into the present-day Chihuahuan Des- 
ert where suitable habitat persists locally. Geological changes 
also have occurred at a rapid pace so that our knowledge of 
the origins, spread, and diversification of desert fishes awaits 
the accumulation of much additional knowledge. 
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Abundance. Contreras-Balderas (in Deacon et al., 1979) rec- 
ommends treating the Conchos darter as a truly endangered 
species, though it remains common in perhaps a few spots. In- 
tensified modern agriculture in arid portions of Mexico places 
top priority on irrigation water and there is a question as to 
whether any natural stream segments will persist. 
Name. Australe means southern. Austroperca means south- 
ern perch. Because Ethestoma australe is not part of the fish 
fauna of the United States or Canada, it has no common 
name sanctioned by the American Fisheries Society. The ap- 
propriate name Conchos darter has been taken from Deacon 
et al. (1979). 
Distribution of Etheostoma asprigene 
Etheostoma asprigene (Forbes) Plate 18 
Mud Darter Subgenus Oligocephalus 
Description. A moderately large robust member of the sub- 
genus reaching 70 mm SL but seldom exceeding 55 mm SL. It 
is typical of its subgenus in having a conical head, frenum, 2 
anal spines, separate or slightly connected gill membranes, 
and in breeding males a blue marginal and a red submarginal 
band in the spiny dorsal fin. Gill membranes are completely 
separate, even overlapping. It is sometimes difficult to distin- 
guish from E. collettei, which is more slender and tuberculate 
in breeding males. It also can be confused with E. swaini, 
which is more slender and has less prominent cheek scales. 
Eight or 9 dorsal blotches are uniformly subdued in ap- 
pearance. The first 2 or 3 lateral markings are mere midlateral 
blotches; remaining 6-8 markings become more vertically 
elongated; those on caudal peduncle are distinct bands. Dark 
areas on upper side may produce a weak interconnecting pat- 
tern between dorsal and lateral markings. A small basicaudal 
spot sometimes is partly fused with last lateral band. Humeral 
bar is usually small but may continue ventrally behind pec- 
toral fin. 
Preorbital bar meets counterpart on snout. Suborbital bar 
is moderately to rather prominently developed and sometimes 
anteriorly directed. Postorbital bar may be short, or longer 
and directed upward. Lower surface of head is pale, and usu- 
ally stippled, as is breast. 
Spiny dorsal fin has a narrow dark border, sometimes a 
median dark band, and a broad dusky area at base. Stippling 
in membranes of soft dorsal fin may be random but often pro- 
duces 3-4 faint bands. Several dark vertical bands in caudal 
fin lack intensity. Remaining fins are clear except in mature 
males, which have darkened anal and pelvic fins. 
Cheek and opercle are conspicuously scaled. Prepectoral 
area and nape are scaled, and breast has a few scales. Lateral 
line consists of 44-57 scales, the last 3-19 unpored. Fin counts 
are: dorsal IX-XI, 11-13 (10-14); anal 11, 7-8; pectoral 14 (1 1- 
15). Vertebrae number 37-38 (36-39). 
Breeding males become fairly colorful, sometimes brighter 
on body than individual shown in color plate. Breeding tuber- 
cles are absent in this species. Male genital papilla is a broad 
flap which supports a smaller terminal section. Females do 
not develop appreciable coloring. Genital papilla is a circular 
pad which may elongate into a short tube. 
Distribution. Found in lowland streams adjacent to the Mis- 
sissippi River from Louisiana to southern Minnesota. It also 
occurs in the Sabine and Neches rivers in eastern Texas. In the 
lower Ohio basin a few populations are known to occur as far 
east as the lower Green River. 
Natural History. The mud darter is found most commonly in 
sluggish murky streams, oxbow lakes, and even the arms of 
some reservoirs, often in association with organic debris. But 
it is not precluded from clear streams where it inhabits pools. 
It may be associated with Percina maculata, P. ouachitae, 
Ammocrypta clara, A. vivax, Etheostoma fusiforme, E. 
gracile, and occasionally other species. Forbes and Richard- 
son (1920) report that mud darters eat mayfly and midgefly 
larvae. 
The mud darter seems to be most closely related to E. 
swaini of the eastern Gulf Coast. Superficially it resembles E. 
collettei, with which it is occasionally captured. We hope 
more life history information will soon appear on this inter- 
esting species. 
Abundance. The mud darter seems safe from major threats at 
this time. Smith (1979) notes serious loss in abundance within 
Illinois and attributes this to the greatly reduced summer flow 
of streams during drought. Various drainage schemes else- 
where may be causing similar reductions in abundance. 
Name. Asprigene means a variety of Asper, a European genus 
of the perch family. The species author probably was not im- 
plying close relationship by the choice of name. 
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Distribution of Etheostoma caentleum 
Etheostoma caeruleum Storer Plate 18 
Rainbow Darter Subgenus Oligocephalus 
Description. A fairly large and robust member of the sub- 
genus reaching 65 mm SL. It is typical of Oligocephalus in 
having a conical head, frenum, 2 anal spines, separate to 
slightly connected gill membranes, and in breeding males a 
blue marginal and a red submarginial band in the spiny dorsal 
fin. The infraorbital canal is complete in contrast to the in- 
complete canal of Etheostoma spectabile, the species most 
often confused with E. caeruleum. 
Dorsum bears 6-10 squarish saddles, the boldest 2 just an- 
terior and posterior to spiny dorsal fin. There are 9-14 lateral 
blotches which are more vertically elongated toward tail, espe- 
cially in males, in which blotches meet their counterparts on 
belly and sometimes also across back. A humeral bar is pres- 
ent, never large or prominent. Body is free of much additional 
pattern in some specimens but in many individuals bears nu- 
merous small spots. 
Preorbital bar is diffuse, sometimes meeting counterpart 
on snout. Postorbital bar is usually short and diffuse. Subor- 
bital bar also is variably developed but never very bold. Breast 
and lower half of head may be lightly stippled. 
In males spiny dorsal fin has a narrow dark marginal 
band; usually there is a dark median band and additional 
darkening along fin base. In females these bands are poorly 
developed, the median one often deleted. In males soft dorsal 
fin has a faint dark margin and is darkened near base; addi- 
tional stippling occurs in membranes and often along margins 
of rays. In females marginal band of soft dorsal is weak to ab- 
sent; elsewhere fin appears weakly banded due to clustered 
stippling in membranes. Males have 2-3 dusky vertical bands 
in caudal fin; females have several narrow vertical bands. In 
mature males bases of anal and pelvic fins are darkened but 
otherwise these fins are virtually clear, as is pectoral fin in all 
cases. 
Cheek and breast are naked or rarely have embedded 
scales. Opercle is scaled. Nape is naked or supplied with em- 
bedded scales posteriorly. Lateral line consists of 37-50 scales, 
Etheostoma (Oligocephalus) 13 1 
the first 18-34 pored. Fin counts are: dorsal X-XI (IX-XII), 13 
(12-15); anal 11, 7-9; pectoral usually 13. Vertebrae number 
36-37 (34-38). 
The above description best fits populations in the Ohio 
River basin. Leslie Knapp (personal communication) indicates 
that specimens from the isolated southern part of the range 
and those from the White River basin in Arkansas and Mis- 
souri probaby represent separate unnamed subspecies. The re- 
mainder of the range seems to contain a single subspecies di- 
visible into 3 races based on slight variation. 
Breeding males are among the most striking of darters, as 
show in color plate. Details of color pattern vary somewhat 
but males are not easily confused with other species. Breeding 
tubercles may develop on belly scales, around anal fin base, 
and for a short distance between anal fin and caudal pedun- 
cle. Genital papilla is a broad flap, rounded and often with a 
small nipple at tip. Breeding females may develop patches of 
dull orange and blue on body. Female genital papilla is a 
short, posteriorly bent, rather flattened tube. 
Distribution. Occurs widely in the Ohio River basin and the 
Great Lakes region north through the lower peninsula of 
Michigan and eastward to Lake Ontario. It is common in the 
upper Mississippi River basin but virtually absent in prairie 
regions or in lowlands bordering the lower Mississippi and 
Ohio rivers. It is again common in the Ozarks of Missouri and 
Arkansas. A few eastern tributaries of the Mississippi River in 
Louisiana and southern Mississippi contain the species. Stauf- 
fer and Hocutt (in Lee et al., 1980) verify the presence of rain- 
bow darters in the upper Potomac River basin. 
This distribution pattern clearly reflects the influence of 
Pleistocene glaciation. Relict populations in the South, suc- 
cessful reinvasion of the southern and eastern Great Lakes re- 
gion, and failure to cross into the Arctic drainage in northern 
Minnesota are clearly seen in the distribution pattern. 
Natural History. Rainbow darters typically inhabit creeks and 
small rivers of moderate gradient and riffles composed of 
coarse gravel and rubble. They are sometimes the most abun- 
dant darter under such conditions, and are captured with a 
greater variety of other darters than any species with the pos- 
sible exception of E. flabellare. Their abundance is a good 
omen for the presence of a variety of small fishes. 
Rainbow darters feed on a variety of aquatic insect larvae. 
Turner (1921) reports that they capture small snails and tiny 
crayfish; Winn (1958b) observed them to eat minnow and 
lamprey eggs. In turn they may be utilized to a limited extent 
as food by game fish. Adamson and Wissing (1977) show a 
strong selectivity for caddisfly larvae and demonstrate feeding 
peaks in morning and evening, as well as seasonal variations 
in food consumed. 
Winn (1958a,b) reports further on breeding and ecology of 
the rainbow darter. Breeding reaches its peak as water tem- 
perature reaches 17-18°C. Males have shifting, ill defined ter- 
ritories and practice intimidation on intruding males. Females 
enter from pools downstream and lay eggs in gravel at the 
foot of riffles. The spawning act with the male mounted on 
the female's back is repeated several times as she moves up- 
stream. Several days are required for a female to deposit a 
ru
.
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maximal 800 eggs. Cooper (1979) describes the appearance of 
eggs and the early larval stages of the rainbow darter. 
This species is relatively well known, having appeared on 
wildlife stamps and in popular magazines. When placed in the 
home aquarium males are found to lose bright colors grad- 
ually. In experimental tanks with controlled temperature and 
light cycle the rainbow darter is more responsive and under- 
goes considerable seasonal change. If darters become popular 
with fish hobbyists, the rainbow darter will be one of the im- 
portant species. 
Abundance. The rainbow darter is one of our most abundant 
species. Although local reductions and extirpations have oc- 
curred, there is no present reason for concern for its well- 
being. The isolated southern populations are probably the 
ones most in need of careful protection. 
Name. Caeruleum means blue or a shade thereof. 
Etheostoma collettei Birdsong & Knapp Plate 19 
Creole Darter Subgenus Oligocephalus 
Description. An average sized but not very robust appearing 
member of its subgenus reaching 62 mm SL. It is typical of 
Oligocephalus in having a conical head, frenum, 2 anal 
spines, separate to slightly connected gill membranes, and in 
breeding males a blue marginal and a red submarginal band in 
the spiny dorsal fin. Some individuals have slightly connected 
gill membranes, others have separate and overlapping gill 
membranes. It is superficially similar to but more slender than 
E. asprigene. 
There are up to 9 small dorsal saddles but as few as 4 may 
be distinct. Five to 8 vertically elongated lateral blotches are 
usually developed but only the last 2 are bold. Small, horizon- 
tally aligned dark spots are usually found on upper two-thirds 
of body. There is a small dusky prepectoral spot, and a dis- 
tinct humeral bar that usually continues downward behind 
pectoral fin. 
Preorbital bar joins counterpart on snout. Postorbital bar 
is short but distinct, and suborbital bar is usually intense but 
sometimes is reduced to a dusky spot. Lower surface of head 
and breast are pale. 
Spiny dorsal fin is darkly edged; membranes at base are 
darkened. Soft dorsal fin has a dark margin, a submarginal 
clear zone, and some darkening toward base. Darkening in 
caudal fin produces weak vertical bands. Remaining fins are 
clear or lightly stippled except for darkening near base of anal 
and pelvic fins in mature males. 
Cheek scales may be partly embedded; opercle is scaled; 
nape is scaled posteriorly. Breast and prepectoral area are 
naked. Belly scales may be embedded just behind pelvic fin in- 
sertions. Lateral line consists of 47-52 (44-60) scales, 32-42 
(28-46) of them pored. Fin counts are: dorsal X-XI (VIII- 
XII), 12-14 (11-14); anal 11, 6-8; pectoral 12-13 (11-14). Verte- 
brae number 36-38. 
Breeding males are very colorful as shown in color plate. 
Distribution of Etheostoma collettei 
Breeding tubercles may develop on midventral line of belly 
and for a short distance along base of anal fin. Genital papilla 
is a broad flap, rather prominently developed. Females do not 
become colorful but body may develop touches of dull blue 
and orange. Genital papilla is a short, somewhat flattened 
tube. 
Distribution. Occurs in the Ouachita and Red rivers of Arkan- 
sas and Louisiana and westward in the latter state to the 
Sabine River. Its occurrence in adjacent portions of Okla- 
homa and Texas is to be expected. 
Natural History. The Creole darter occurs typically in head- 
water streams of second to fourth order over a variety of sub- 
strates. In Louisiana Neil Douglas (in Birdsong and Knapp, 
1969) found it in heavily vegetated streams of moderate cur- 
rent and soft substrate. We have taken it in southwestern Ar- 
kansas from a small creek with clay substrate flowing through 
open pasture. In the headwaters of the Ouachita it may live in 
upland riffles with gravel and rubble substrate, preferably 
where aquatic plants are common. Common darter associates 
are Etheostoma blennioides, E. radiosum, and E. whipplei in 
upland streams, and more often E. chlorosomum, E. gracile, 
E. proeliare, Percina maculata, and P. sciera in various low- 
land streams. Additional information is needed on this re- 
gionally important darter. 
Name. Named in honor of Bruce B. Collette, U.S. Bureau of 
Commercial Fisheries, for his contributions to the systematics 
and phylogeny of percid fishes. 
Etheostoma ditrema Ramsey & Suttkus Plate 19 
Coldwater Darter Subgenus Oligocephalus 
Description. A rather small but fairly robust species of Oligo- 
cephalus reaching almost 49 mm SL in our largest specimen. 
It is typical of the subgenus in having a small conical head, 
frenum, 2 anal spines, separate or slightly connected gill mem- 
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Distribution of Etheostoma ditrema 
branes, and in breeding males a blue marginal and a red sub- 
marginal band in the spiny dorsal fin. The lateral line is some- 
what arched anteriorly. The frenum is often narrow; gill 
membranes are separate and overlapping anteriorly. This spe- 
cies was initially thought to be unusual in having 2 coronal 
pores on the head (Ramsey and Suttkus, 1965), but some pop- 
ulations discovered subsequently have the single pore typical 
of most darters. It differs from E. nuchale in having more 
scales encroaching on the head and generally higher counts 
for fin rays, fin spines, and lateral line scales. 
Dorsum is uniform in appearance in contrast to blotchy 
and darker side, along which lateral line is seen as a pale 
stripe. Belly is pale but overlain by a few irregularly shaped 
spots. All 3 vertically aligned basicaudal spots are usually well 
developed. Usually there is a pale area along center of nape. 
There is no humeral bar. 
Preorbital bar meets counterpart on snout. Suborbital bar 
is narrow but long and well defined. Postorbital bar is long 
and often well defined. Cheek and o~erc le  often bear a few 
small blotches. Breast and ventral surface of head are pale or 
lightly stippled. 
Spiny dorsal fin has a narrow dull marginal band, darken- 
ing at base, and often a median dark band. Membranes of 
soft dorsal fin are variably stippled but darkening in rays pro- 
duces several horizontal bands. Vertical bands are similarly 
formed in caudal fin. There are fainter markings on basal half 
of anal fin. Pelvic and pectoral fins are virtually unpig- 
mented. 
Cheek, opercle, and prepectoral area are scaled; some 
cheek scales may be embedded. Nape is naked or has a few 
embedded scales posteriorly. Breast is scaled posteriorly. 
Body scales encroach on dorsolateral surface of head. Lateral 
line consists of 44-50 (41-54) scales, 22-32 (19-35) of them 
pored. Fin counts are: dorsal X-XI (VIII-XII), 10-11 (9-12); 
anal 11, 6-7 (6-8); pectoral 12-13 (11-13). Vertebrae number 
35-37. 
Breeding males are quite colorful as shown in color plate. 
Genital papilla is a small subquadrate flap. Males apparently 
lack breeding tubercles. Females may develop a touch of fin 
and body coloration. Genital papilla is a short crenulated 
tube. 
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Distribution. Restricted to a few springs and associated pools 
above the Fall Line in the Coosa basin of Alabama, Georgia, 
and Tennessee. 
Natural History. The coldwater darter lives among aquatic 
plants or coarse organic debris at depths of 1 m or less. It may 
perch on clumps of vegetation well off the bottom, much as E. 
nuchale does. Ramsey and Suttkus (1965) found gravid fe- 
males from April to July. They state that males may be color- 
ful during a much greater part of the year. They suggest that 
this species may be a paedomorphic offshoot of E. swaini, re- 
taining certain juvenile traits of the latter, including a reduced 
number of pored lateral line scales, incomplete development 
of cephalic canals, and weakly developed dorsal spines. 
This species seems to be slightly different at each spot 
where it occurs. The actual place of its origin and the history 
of its spread to the widely isolated sites it inhabits remain mat- 
ters of speculation. 
We found this species hard to collect. The type locality ex- 
perienced a severe flood on our arrival there, and 2 springs 
visited on other trips yielded no specimens. It was finally 
taken near the Georgia-Tennessee border from a spring-fed 
pond we had passed but overlooked several times before. 
Abundance. Listed by Deacon et al. (1979) as threatened, the 
coldwater darter can only be maintained by protection of the 
springs in which it dwells. The large spring near Anniston, 
Alabama, has long been used as the water supply for that city, 
but this darter apparently persists there. Careful management 
gives hope for the immediate future, at least. 
Name. Ditrema denotes 2 pores. The first collection sites 
yielded specimens preponderantly with 2 coronal pores, but 
some populations have principally 1 pore, as do most darter 
species. 
Etheostoma exile (Girard) Plate 19 
Iowa Darter Subgenus Oligocephalus 
Description. A moderate sized, very slender species of Oligo- 
cephalus reaching 68 mm SL but seldom exceeding 55 mm SL. 
It is typical of the subgenus in having a small conical head, 
broad frenum, 2 anal spines, separate or slightly connected 
gill membranes, and in breeding males a blue marginal and a 
red submarginal band in the spiny dorsal fin. The lateral line 
is somewhat arched anteriorly. The Iowa darter is not likely to 
be confused with other members of the subgenus within its 
range, nor does that range overlap that of E. fusiforme, which 
has an arched lateral line and slender shape. This species un- 
doubtedly shares characteristic~ with subgenus Hololepis, and 
Page (1981) recommends inclusion of the 2 groups in a sub- 
genus Boleichthys. 
Rather light dorsum is crossed by 7-10 small dusky sad- 
dles, which may be indistinct. Nine to 14 vertically elongated 
lateral blotches are usually distinct in males, and indistinct in 
females, especially posteriorly. Belly is clear. A small basicau- 
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Distribution of Etheostoma exile 
dal spot is usually flanked by 1 spot below and occasionally 1 
above. Humeral bar is absent. 
Preorbital bar almost meets counterpart on snout. Subor- 
bital bar is of variable width and length but is always distinct. 
A short postorbital bar may in males have another lying above 
it. An opercular blotch and a few tiny blotches on lower cheek 
and opercle complete head markings. Breast is pale. 
In males margin of spiny dorsal fin is dark; there is a 
broad basal band which is dusky and usually a median dark 
band. In females 2 or 3 horizontal dark streaks are faintly de- 
veloped. In both sexes there are several weak diagonal bands 
in soft dorsal fin, and vertical counterparts in caudal fin. 
Anal and pelvic fins are clear and pectoral fins are stippled, 
often producing vertical bands. 
Cheek, opercle, and nape are scaled; cheek scales are often 
embedded. Breast is naked or has a few scales. Lateral line 
consists of 45-63 scales, the first 18-29 of them pored. Fin 
counts are: dorsal VIII-X (VII-XI), 10-12 (9-13); anal I1 (I-11), 
7-8 (6-8); pectoral 12-14. Vertebrae number 36-39 (34-40). 
Breeding males become much brighter than individual 
shown in color plate. Reddish brown on side appears to be 
overlain by prominent lateral blotches. Lower side is heavily 
flecked with reddish orange pigment. There may be a red pre- 
pectoral spot. Spiny dorsal fin is edged with dark blue and has 
a broader dark blue base; between these is a fairly broad red 
band. Reddish brown spots occur in soft dorsal and caudal 
fins. The color illustration of an exceptional Iowa darter pre- 
sented in Forbes and Richardson (1920) and used by Hubbs 
and Lagler (1947 and subsequent editions) is familiar to many 
biologists. Breeding tubercles do not develop. Male genital 
papilla is a small squarish flap. Females do not develop bright 
colors. Female genital papilla is a short tube, grooved near 
tip. 
Scott and Crossman (1973) discuss geographic variability 
in the Iowa darter but do not recommend subspecific recogni- 
tion. 
Distribution. Extends from Lake Champlain and Lac St. 
Pierre in Quebec west and north to the headwaters of Hudson 
Bay drainages and on to the Mackenzie basin. A record near 
the northern boundary of Alberta is the northernmost known 
occurrence for any darter. In the United States it extends from 
New York to Illinois and westward to Wyoming and Mon- 
tana. No other darter penetrates so close to the Continental 
Divide in the United States and Canada. 
Natural History. The Iowa darter is an inhabitant of clear but 
sluggish vegetated streams and weedy portions of glacial 
lakes, marshes, and ponds. Forest clearing and drainage prac- 
tices have reduced habitat and warmed the remaining waters 
enough to eliminate this species at many of its southernmost 
strongholds. Trautman (1957) describes its gradual disappear- 
ance from Buckeye Lake and other Ohio localities. Bailey and 
Allum (1962) comment on its decline in South Dakota, and 
P.W. Smith (1979) on depletions in Illinois. In the United 
States it is now common only in nonagricultural regions. 
Darters associated with Etheostoma exile include E. 
microperca and Percina caprodes in lakes, and E. nigrum and 
E. flabellare in streams. Turner (1921) reports young to con- 
sume microcrustacea principally, whereas midge larvae, may- 
fly larvae, and amphipods are very important to adults. Hoff- 
man (1967) discusses parasites of the Iowa darter. 
Winn (1958a,b) observed on-shore movement from deeper 
lake water in March and April, and spawning among fibrous 
root material in May and June. Larger males chase other 
males; dominant males are most successful at courting fe- 
males. The male's pelvic fins are placed over the female's dor- 
sal fin and his caudal peduncle wraps around to meet hers. 
Only a few eggs are laid in each spawning act. In a crowded 
stream environment Winn did not observe territoriality or 
much combativeness. Breeding occurs in sandy areas or be- 
neath stream banks. 
Abundance. There is no reason to consider the Iowa darter 
threatened. However, as noted earlier, it has become rare in 
many parts of the United States and survives best in Canada. 
Name. Exile means slender. 
Etheostoma fricksium Hildebrand Plate 19 
Savannah Darter Subgenus Oligocephalus 
Description. A darter of moderate size and average robustness 
for Oligocephalus, reaching 60 mm SL. It is typical of the sub- 
genus in having a small conical head, frenum, 2 anal spines, 
separate or slightly connected gill membranes, and in breeding 
males a blue marginal and a red submarginal band in the 
spiny dorsal fin. Gill membranes are slightly connected; lat- 
eral line is gently arched upward and nearly complete. 
Combined with the speckled soft dorsal fin and distinctly 
barred caudal fin, these traits serve to separate it from other 
members of Oligocephalus. Bailey and Richards (1963) ver- 
ified the validity of this species. 
Dorsum usually has 6 faint saddles and is lighter than 
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Distribution of Etheostoma fricksium 
sides. There are 8-9 vertically elongated lateral blotches, the 
posterior few appearing as well defined bands. Spots on upper 
side sometimes form a scalloped margin with paler dorsum. 
Additional densely ,set spots usually form a horizontal lateral 
band. Lower side has dark spots but belly is clear. Three basi- 
caudal spots are poorly to well defined. There is a small dusky 
humeral bar. 
Head is distinctly dark above, pale below. Preorbital bar 
and postorbital bar are distinct; suborbital bar is thin, dusky, 
and posteriorly recurved. Ventral portion of head is clear; 
breast is clear or stippled. 
Spiny dorsal fin has a dark marginal band; basally each 
membrane has both a vertical dark and a vertical light zone. 
In females marginal band is faint and rest of fin is very lightly 
stippled. In males soft dorsal fin rays and adjacent mem- 
branes are darkened to form numerous dark spots, sometimes 
aligned in 2 or 3 bands. In females spots are less prominent, 
the darkening limited mostly to rays. Caudal fin has 4-5 verti- 
cal bands in both sexes. Remaining fins are virtually clear ex- 
cept for some spots in anal fin in males. 
Cheek is naked. Nape is scaled posteriorly. Opercle and 
prepectoral area have some scales. Breast is naked; belly lacks 
a few scales immediately behind pelvic fin insertions. Lateral 
line consists of 37-42 (35-45) scales, the last 0-4 (0-9) unpored. 
Fin counts are: dorsal IX-XII, 9-12; anal 11, 7-8; pectoral 13- 
15. Vertebrae number 37-39. 
Males become colorful as shown in color plate. Collette 
(1965) found breeding tubercles only on anal fin rays but had 
too small a sample to preclude their presence on belly or pelvic 
fin. Genital papilla is a triangular flap. Females may develop 
a little red in spiny dorsal fin, particularly at posterior end. 
Rusty spots may be present on body. Genital papilla is a 
round tube, sometimes almost as long as first anal spine. 
Distribution. Occurs in the Savannah, Broad, Combahee, and 
Edisto drainages below the Fall Line in Georgia and South 
Carolina. 
Natural History. The Savannah darter lives in small to me- 
dium sized streams, usually in fairly strong current over sand 
and gravel substrate. It is usually caught in or near areas of 
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aquatic vegetation. Fallen logs and associated debris some- 
times produce both steady flow and suitable protection for 
this darter. Its only associate in Oligocephalus is E. hopkinsi. 
We found it to be less abundant than Percina nigrofasciata, 
E. olmstedi, or E. fusiforme when all were captured together. 
We caught 2 ripe females in late March, which suggests 
that E. fricksium breeds fairly early in Georgia. Additional 
information is needed for this species. 
Abundance. There is no reason to believe that the Savannah 
darter is threatened. However, it has a small range and is ap- 
parently not abundant by comparison with other local dart- 
ers. 
Name. Named by Hildebrand (1923) in honor of L.D. Fricks, 
surgeon of the U.S. Public Health Service in charge of a mala- 
ria control program. The darter's discovery was an accidental 
by-product of a study to control malaria by use of mosquito- 
fish. 
Etheostoma grahami (Girard) Plate 19 
Rio Grande Darter Subgenus Oligocephalus 
Description. A rather small but moderately robust member of 
its subgenus reaching 49 mm SL in our largest specimen. It 
conforms to Oligocephalus traits in having a small conical 
head, broad frenum, 2 anal spines, and separate to slightly 
connected gill membranes. The reddish orange spiny dorsal 
fin of breeding males, however, lacks the marginal blue band 
and submarginal red band of most members of Oligoceph- 
alus. 
Dorsum may support a number of small saddles but only 
1-2 on nape and 2-4 posterior to soft dorsal fin are distinct. 
Ten or 11 midlateral blotches may be present; anterior 
blotches are small and very ill defined, but the last 3 on caudal 
peduncle appear as distinct bands. Numerous dark spots are 
densest on upper half of body but even belly is spotted. Basi- 
caudal spot is poorly developed or absent. Humeral bar is al- 
ways apparent. 
Preorbital bar is short and postorbital bar is usually only a 
dark spot. Suborbital bar is dusky but contrasts well with 
cheek. Lower surface of head is lightly stippled, breast some- 
what more so. 
Spines of spiny dorsal fin are alternately clear and dark; 
membranes are darkest toward base, often with individual 
spots in males. Soft dprsal fin is similar to spiny dorsal fin but 
lacks dark margin. Caudal fin has a few dusky markings on 
outer third but is nearly clear basally in males; females have a 
series of weak vertical bands. Remaining fins are not heavily 
pigmented but are usually somewhat darkened near base. 
Cheek is naked or has embedded scales behind eye. Operc- 
ular scales are exposed. Nape bears exposed or embedded 
scales posteriorly. Breast is naked. Lateral line consists of 44- 
58 scales, the last 2-13 unpored. Fin counts are: dorsal IX- 
XII, 11-12 (10-13); anal 11, 7-8 (7-10); pectoral 11 (11-13). 
Vertebrae number 36-37. 
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Distribution of Etheostoma grahami 
Breeding males are handsomely colored, often with lighter 
green vertical bands on side than those shown in color plate. 
Breeding tubercles have not been reported. Male genital pap- 
illa is a triangular flap. Breeding females may develop dull 
green vertical bands on body and dull orange spots in soft 
dorsal fin. Genital papilla is a short round tube. 
Distribution. Limited in the United States to the lower Pecos 
River, a short stretch of the Rio Grande, the lower Devils 
River, San Felipe Creek, Dolan Creek, and Howard Springs 
in western Texas. It almost certainy occurs in a few streams 
and springs in nearby Coahuila, Mexico, and according to 
Harrell (in Lee et al., 1980) is found in Rio Salado and Rio 
San Juan in Nuevo Leon. 
Natural History. The Rio Grande darter still occurs in riffles 
of large streams but now is found most frequently in and near 
springs in the Edwards Plateau. It may be taken from gravel 
and rubble areas and from vegetated pools. We found spec- 
imens hidden among leaves and twigs. 
Strawn (1955-56) observed aquarium-held individuals. 
Breeding activity started as water temperature approached 
21 "C and success was greatest when very hard water was used. 
Males displayed some fighting over spots in the tank. Females 
laid about 10 eggs at a time, apparently on plants, and these 
apparently were sight detected and fertilized by a male. Males 
chewed the fins of breeding females. Both sexes ate young but 
those that were protected and given live food grew rapidly to 
breeding size in 6 months. Strawn's color description is in 
close agreement with our specimens except that he noted a red 
throat and breast in aquarium-reared individuals. He also 
reared hybrids between E. grahami and E. lepidum. Subse- 
quently Clark Hubbs and his graduate students conducted nu- 
merous experimental studies with this and other Texas dart- 
ers. 
Abundance. The Rio Grande darter is not listed by Deacon et 
al. (1979). It remains common at a few sites in the United 
States and Mexico but its future prospects are not bright. 
In the late 1960s riffles in Devils River ceased flowing in 
summer due to upstream pumping for irrigation of alfalfa 
and perhaps other crops. This change will quickly relegate E. 
grahami to isolated springs in the river valley. We were di- 
rected to such a small spring for specimens by a rancher, Mr. 
Baker, who explained the rapid change of the region from cat- 
tle ranching at the beginning of the century to goat and sheep 
raising and commercial deer hunting today on what has be- 
come brushlands in that short time. Such accelerated change 
in semiarid regions must be the cause of the rapid endanger- 
ment of many species, particularly aquatic ones. 
Name. Named in honor of J.D. Graham of the U.S. Boun- 
dary Survey, which was responsible for obtaining specimens 
of this fish. 
Etheostoma hopkinsi (Fowler) Plate 19 
Christmas Darter  Subgenus Oligocephalus 
Description. An average sized, fairly robust Oligocephalus 
reaching about 60 mm SL. It is typical of the subgenus in hav- 
ing a small conical head, broad frenum, 2 anal spines, and in 
breeding males a blue marginal and a red submarginal band 
on the spiny dorsal fin. It differs from its congeners in that the 
gill membranes are slightly to moderately connected. 
Dorsum supports 7-8 small saddles, often quite distinct 
but sometimes almost obscure. Up to 10 midlateral blotches 
may be present, those toward tail tending to form distinct ver- 
tical bands. In females this lateral pattern is less distinct. A 
small dark humeral bar may be present. There may be 3-4 
basicaudal spots but only the one nearest midline is strong. 
Numerous spots on body become less frequent ventrally. Belly 
is clear. A small prepectoral spot is usually present. 
Preorbital bar usually meets counterpart on snout. Subor- 
bital bar is diffuse but rather distinct on pale cheek. Postor- 
bital bar is long and distinct, often accompanied by a short 
line extending diagonally upward. Breast and ventral surface 
of head are clear to lightly stippled. 
Males have a narrow dark marginal band on spiny dorsal 
fin and a broader dark basal band. In females this fin is stip- 
pled on both spines and membranes but is not distinctly pat- 
terned. Soft dorsal fin appears lightly banded in both sexes. 
Caudal fin has wavy vertical bands in both sexes. Basal half 
of anal fin is somewhat darkened in males, and rays have 
some dark spots in females. Pelvic fins are clear or darkened 
slightly on last few membranes. Pectoral fins are lightly dark- 
ened, usually producing weak vertical bands. 
Squamation is variable and forms the basis for separation 
into subspecies E. h. hopkinsi and E. h. binotatum by Bailey 
and Richards (1963). In the nominate form cheek, opercle, 
prepectoral area, and nape are usually fully scaled, belly is 
naked anteriorly, and breast is naked or has a few scales. Lat- 
eral line consists of 40-47 (39-50) scales, the last 2-11 (0-14) 
unpored. In E.h. binotatum opercle and breast are naked, 
prepectoral area and nape are usually naked, cheek is naked 
to partly scaled (fully scaled rarely), and belly is naked anteri- 
orly. Lateral line consists of 41-49 (39-52) scales, the last 8-13 
(3-15) unpored. First 2 dorsal saddles are rather large and 
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Distribution of Etheostoma hopkinsi 
prominent in contrast to small markings on a pale back- 
ground that typify E.h. hopkinsi. 
Breeding males are colorful, usually showing more red or 
bright yellow between green or blue vertical bands than is 
shown in color plate. Breeding tubercles develop to varying 
degrees but may occur on pelvic fin, on posterior scales of 
belly back to anal fin, and on anal spines and rays. Genital 
papilla is a short tube. Females develop some green on body 
and dull red at end of spiny dorsal fin. Genital papilla is a 
slender tube of moderate length, slightly crenulate. 
Distribution. Etheostoma h. hopkinsi occurs in the Altamaha 
and Ogeechee drainages of Georgia both above and below the 
Fall Line. E. h. binotatum occurs in the Savannah River basin 
of Georgia and South Carolina, most commonly above the 
Fall Line. 
Natural History. The Christmas darter has been captured 
from a variety of habitats. It may live, as at the type locality, 
in spring-fed streams with cool water, sandy substrate, and 
abundant aquatic vegetation. It also frequents creeks and 
small rivers, especially where stronger currents produce 
coarser substrate. We have taken the nominate form below a 
small spillway around tree roots by an overhanging bank. The 
subspecies binotatum is common in the vicinity of the Fall 
Line, where one is likely to find riffles with some gravel and 
rubble, and again in headwater creeks of the Savannah River 
system. We have taken ripe females in mid-March from the 
Ocmulgee River in Georgia. Little additional ecological infor- 
mation seems to be available for this species. We are im- 
pressed with the strong difference between males of the 2 sub- 
species, and wonder if they are not specifically distinct. 
Abundance. This species is in no present danger, but its areas 
of abundance are often widely separated from one another, 
and various types of watershed alterations could cause serious 
range shrinkages in the future. 
Name. Named for the original collector, N.M. Hopkins, Jr., 
by H.W. Fowler (1945). Binotatum refers to the 2 large sad- 
dles on the nape. 
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Etheostoma lepidum (Baird & Girard) Plate 20 
Greenthroat Darter Subgenus Oligocephalus 
Description. A rather small and slender member of the sub- 
genus reaching 64 mm SL but seldom exceeding 50 mm SL. It 
is typical of the subgenus in having a small conical head, 
frenum, separate to slightly connected gill membranes, 2 anal 
spines, and in males a blue marginal and a red submarginal 
band in the spiny dorsal fin. Within its range it is easily con- 
fused only with the orangethroat darter, which has less well 
developed banding on the caudal peduncle. Also, the lateral 
line is almost complete in E. Iepidum. 
Six to 9 small dorsal saddles vary from very distinct to dif- 
fuse. In males 9-12 lateral blotches are rather small and indis- 
tinct anteriorly but on posterior half of body are thin vertical 
bands. In females lateral blotches are less distinct. Small spots 
are abundant on upper side but become still smaller ventrally 
and are virtually absent on belly. There is a humeral bar, 
sometimes appearing as a ventral extension of first dorsal sad- 
dle. A basicaudal spot is present, often accompanied by an- 
other spot above. 
Preorbital bar almost meets counterpart on snout. Subor- 
bital bar is diffuse. Postorbital bar is a dark spot, usually 
matched by another on opercle. Breast and ventral portion of 
head are clear. 
Spiny dorsal fin has a narrow dark band on margin and a 
broader dusky median band in males;, this pattern is less dis- 
tinct in females. In both sexes soft dorsal fin has scattered 
spots but little tendency to be banded. Caudal fin has quite 
weak vertical bands. Remaining fins are virtually clear except 
in mature males, which have base of anal and pelvic fins 
darkly stippled. 
Cheek usually is naked; opercle usually is naked but is 
scaled in specimens from the San Saba River. Nape is scaled 
posteriorly. Breast is naked. Lateral line consists of 46-61 (43- 
67) scales, usually the last 2-4 unpored. Fin counts are: dorsal 
VIII-X (VII-XI), 10-13 (8-14); anal 11, 6-8 (4-9); pectoral 11- 
13. Vertebral counts are not known. 
Breeding males are colorful, often brighter than specimen 
shown in color plate. Breeding tubercles do not develop. Gen- 
ital papilla is a triangular flap. Breeding females lack bright 
breeding colors. Genital papilla is a short, rather flat tube. 
Distribution. Found in 2 distinct areas, the Pecos River of 
southeastern New Mexico, and streams of the Edwards Pla- 
teau of Texas from the Nueces basin north to the Colorado 
system. 
Natural History. The greenthroat darter is a typical riffle spe- 
cies occurring over gravel and rubble, especially when aquatic 
vegetation is present. It also lives in spring areas, sometimes 
in cool vegetated pools. 
Hubbs (1967) hybridized Etheostoma lepidum and E. 
spectabile readily but these forms do not cross frequently in 
nature. Strawn (1955-56) found that 18-22°C was optimal 
spawning temperature. Hubbs et al. (1969) studied develop- 
mental temperature requirements. 
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Distribution of Etheostoma lepidum 
In the Colorado and Guadalupe E. Iepidum is virtually 
confined to springs and the areas immediately downstream , 
whereas E. spectabile occurs widely throughout the remaining 
systems. In the Nueces River E. spectabile is absent, whereas 
E. lepidum occurs widely and is not confined to spring re- 
gions. 
Abundance. The greenthroat darter is in no immediate danger 
of extirpation. Some populations are in a precarious position, 
however. Hubbs and Echelle (1972) report water supply and 
habitat problems leading to declines. 
Name. Lepidum denotes pretty. This darter is a colorful addi- 
tion to the local fauna. 
Etheostoma luteovinctum Gilbert & Swain Plate 20 
Redband Darter Subgenus Oligocephalus 
Description. A moderate sized robust member of Oligoceph- 
alus, 51 mm SL in our largest specimen but probably ap- 
proaching 60 mm SL maximally. It is typical of its subgenus 
in having a small conical head, broad frenum, 2 anal spines, 
and in breeding males a blue marginal and a red submarginal 
band in the spiny dorsal fin. In some individuals the gill mem- 
branes are slightly connected, a condition which helps distin- 
guish nonbreeding populations from those of E. caeruleum 
and E. spectabile, both of similar appearance. 
Dorsum is rather pale and crossed by 6-7 small distinct 
saddles. Side bears 8-10 blotches. Those on anterior half of 
body do not extend far ventrally and often appear to be di- 
vided by unpigmented lateral line. Posteriorly blotches are 
more elongated, almost reaching ventral midline on caudal 
peduncle. A few dorsal saddles may connect with lateral 
blotches via narrow, diagonally descending lines. A dark hu- 
meral bar continues ventrally behind pectoral fin as a thin 
line. There is a small dark basicaudal spot, sometimes di- 
vided. Belly is clear or sparingly spotted. 
Preorbital bar is poorly developed; suborbital bar is very 
Distribution of Etheostoma luteovinctum 
distinct. Postorbital bar may be a spot or may extend poste- 
riorly and dorsally onto head. Upper portions of cheek and 
opercle are dusky and contrast with pale lower portions. Ven- 
tral surface of head and breast are lightly stippled, more 
heavily so in males. 
A narrow dark band in spiny dorsal fin is submarginal an- 
teriorly but is marginal toward end of fin; it is separated by a 
clear zone from broad dusky basal band. In females dark 
bands may be represented by interrupted clusters of dark pig- 
ment. Soft dorsal fin supports about 3 poorly defined hor- 
izontal bands in both sexes. Likewise caudal fin has several 
wavy vertical bands. Remaining fins are virtually clear except 
for darkening in basal portion of anal and pelvic fins in ma- 
ture males. 
Cheek is naked ventrally and covered by embedded scales 
dorsally; opercle is well scaled. Nape is scaled; breast is occa- 
sionally naked but usually has a few embedded scales poste- 
riorly. Lateral line consists of 50-56 scales with a mean of 35 
pored scales. Fin counts usually are: dorsal X, 13-14; anal 11, 
6-7; pectoral 11-12. The above counts are mostly those made 
by David Etnier. Vertebrae number 37 (36-38). 
Breeding males are brightly colored as shown in color 
plate. Breeding tubercles may develop on pelvic fin rays, ven- 
tral midline of belly, anal fin spines and rays, base of anal fin, 
and sometimes on caudal peduncle plus ventral caudal rays. 
Male genital papilla is a triangular flap. Females may develop 
tinges of red on spiny dorsal fin and body but are not color- 
ful. Genital papilla is a short round tube. 
Distribution. Restricted in central Tennessee to the Caney 
Fork and Stones River in the Cumberland basin and the Duck 
River in the Tennessee basin. 
Natural History. The redband darter is an inhabitant of 
springs, spring-fed brooks, and somewhat larger creeks. Near 
springs it occurs in both pools and riffles, often associated 
with algae and aquatic plants. In small streams it is common 
in gravel and rubble riffles during spring but seeks the deeper 
portions of pools during summer, often finding shelter 
around rocks or steeply sloping banks. Our casual observa- 
tion is that individuals in springs are smaller on the average 
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than those in pools and tend to develop richer colors. We have 
observed it to tolerate heavy stream use by cattle, which often 
foul the water. Additional information is needed for this in- 
teresting endemic species. Its occurrence in adjacent portions 
of the Tennessee and Cumberland basins suggests recent 
faunal exchange, quite possibly by way of subterranean 
change of flow in this region, which is so rich in springs and 
caves. It frequently is associated with E. squamiceps, less fre- 
quently with E. striatulum or other darters. 
Abundance. This species is not in immediate danger. Locally 
it still occurs in large numbers. But the isolated Stones River 
stock is very restricted and the species may be undergoing 
range fragmentation. Deacon et al. (1979) list the redband 
darter as a species of special concern. 
Name. Luteovinctum means yellow band, perhaps in refer- 
ence to the dorsal band in males just reaching or just past op- 
timal breeding coloration. 
Etheostoma mariae (Fowler) Plate 20 
Pinewoods Darter Subgenus Oligocephalus 
Description. A moderate sized robust member of its subgenus 
reaching a maximum size of about 60 mm SL. It is typical of 
Oligocephalus in having a small conical head, broad frenum, 
2 anal spines, and in breeding males a blue marginal and a red 
submarginal band in the spiny dorsal fin. In this species, how- 
ever, the marginal band fuses into the red band and gill mem- 
branes are usually moderately rather than than narrowly con- 
nected. Black spots on the cheek, opercle, and prepectoral 
area are unique traits of this darter. 
Dorsum is rather pale and may be subdivided by a narrow 
dark stripe. There are about 8 pairs of dark spots along base 
of dorsal fins. Ten to 12 lateral blotches are confined mostly 
to upper half of body and often appear to be split by pale lat- 
eral line. Humeral bar may be poorly developed but often 
continues ventrally behind pectoral fin. Lower side is abruptly 
lighter, marked only with a few scattered dark spots. There 
are 1 or 2 small basicaudal spots. 
Dark preorbital bar is narrowly separated from counter- 
part on snout. Suborbital bar is dark, directed somewhat pos- 
teriorly. Postorbital bar is dark and extends across cheek and 
opercle. Two or 3 black spots on cheek, sometimes fused into 
a band, plus similar spots on lower opercle and prepectoral 
area, complete the distinctive head pattern. 
Spiny dorsal fin has both a broad marginal and a basal 
dark band, each darkest at beginning of fin. In females spiny 
dorsal fin is more spotted than banded. In both sexes soft dor- 
sal and caudal fins are spotted to produce a banded effect, 
most intense in females. Remaining fins are virtually clear ex- 
cept for dusky bases of anal and pelvic fins in males. 
Cheek is finely scaled along posterior margin or bears ad- 
ditional tiny embedded scales anteriorly. Opercle is scaled. 
Nape has a few scales, often embedded, posteriorly. Prepec- 
toral scales are few and often embedded. Lateral line consists 
Distribution of Etheostoma mariae 
of 34-42 scales, the last 1-4 unpored. Fin counts are: dorsal 
IX-XI, 11-12; anal 11, 8-9; pectoral 11-13. Vertebrae number 
36-38. 
Breeding males are handsomely but not brightly colored, 
as shown in color plate. Breeding tubercles are not described 
and are apparently absent. Male genital papilla is a small tri- 
angular flap. Breeding females are heavily patterned but not 
colored. Genital papilla is an abruptly tapered cone, quite 
broad at base. 
Distribution. Narrowly confined to the Little Pee Dee River 
system in North Carolina and South Carolina. It is found 
both above and below the Fall Line. Moore (1968) and Men- 
hinick, Burton, and Bailey (1974) corrected the error of 
Fowler (1947), who had indicated the Cape Fear drainage as 
the range of this species. 
Natural History. The pinewoods darter typically inhabits 
creeks where riffles contain gravel or rubble. It may be found 
in quiet sandy or silty pools, especially when aquatic vegeta- 
tion is present. Etheostoma fusiforme and E. olmstedi are 
common darter associates, the latter usually in considerably 
greater numbers than the pinewoods darter in our experience. 
Our capture of females with large yolky eggs in late March 
suggests that breeding occurs fairly early in spring. Men- 
hinick, Burton, and Bailey (1974) indicate that E. mariae is 
abundant in riffles. More information is needed for this 
darter. 
Abundance. The pinewoods darter is locally common within 
its tiny range and is not considered threatened. Its status 
should be monitored closely, however. 
Name. Named in honor of Mrs. Emlen P. Darlington, who 
sponsored H.W. Fowler's southern trip. 
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Etheostoma nuchale Howell & Caldwell Plate 20 
Watercress Darter Subgenus Oligocephalus 
Description. A small and rather slender member of its sub- 
genus reaching 45 mm SL but usually less than 40 mm SL. It is 
typical of Oligocephalus in having a small conical head, broad 
frenum, separate to slightly connected gill membranes, 2 anal 
spines, and in breeding males a blue marginal and a red sub- 
marginal band in the spiny dorsal fin. It is difficult to distin- 
guish from E. swaini but has fewer pored scales in the lateral 
line and usually fewer dorsal spines and pectoral rays. It ob- 
viously is derived from E. swaini. 
There are up to 9 dorsal saddles but as few as 3 may be 
clearly defined. Midline of nape is pale. Anteriorly upper part 
of body bears clusters of spots which are hardly grouped 
enough to constitute lateral blotches. Posteriorly, particularly 
in males, spots coalesce into vertically expanded lateral bands. 
Belly is clear to stippled. There is a narrow vertical humeral 
bar. Usually there is a single basicaudal spot, sometimes 
flanked by a smaller spot above and 1 below. 
Top of head is rather pale with a dark area posterior to 
eyes. Preorbital bar usually meets counterpart on snout. Sub- 
orbital bar is diffuse, sometimes short. Postorbital bar is dis- 
tinct, often matched by 1 or 2 horizontal bars on opercle. 
Breast and ventral surface of head are pale in females, finely 
stippled in males. 
Spiny dorsal fin in males bears a narrow marginal dark 
band and a wider band above base; often there is an interven- 
ing dark band. In females membranes of this fin are stippled, 
most heavily posteriorly. Males have 2 poorly defined bands 
in soft dorsal fin with additional darkening at base. In fe- 
males rays of this fin are darkened to produce a banded ap- 
pearance. Caudal fin rays in females are darkened, producing 
vertical bands. In males caudal fin has 2-3 broad dusky verti- 
cal bands. Remaining fins are virtually clear except for a 
broad dusky band in anal fin and a dusky base in pelvic fin of 
mature males. 
Cheek has a few exposed or embedded scales behind or be- 
neath eye. Opercle usually has exposed scales. Breast and mid- 
line of nape are naked. Lateral line consists of 35-42 scales, 
the last 15-27 unpored. Fin counts are: dorsal IX (VIII-XI), 11 
(10-12); anal 11, 7 (6-8); pectoral 11-12. Vertebrae number 34- 
35. 
Breeding males are handsomely colored as shown in color 
plate. Breeding tubercles are not present. Genital papilla is a 
small triangular flap. Breeding females may develop some 
dull red in spiny dorsal fin and on body. We have not seen 
genital papilla of a mature female. 
Distribution. Howell and Caldwell (1965) fourid watercress 
darters only in Glenn Springs within the city of Bessemer, 
Alabama. Howell and Black (1976) found additional small 
populations in 3 more springs in the same small stream basin. 
Attempts to establish this darter in springs a few miles distant 
did not succeed. Platania (in Lee et al., 1980) reports a sizable 
population discovered in Roebuck Springs a number of kms 
south of the type locality. 
Distribution of Etheostoma nuchale 
Natural History. Etheostoma nuchale inhabits springs and the 
small streams immediately below them. It has usually been 
taken from mats of watercress where it rests on stems and 
leaves well above the soft substrate. It may also occur in flow- 
ing water where vegetation offers protection. Since watercress 
is an introduced plant it is not surprising that this darter oc- 
curs in beds of native aquatic plants, as well. Platania (in Lee 
et al., 1980) reports that snails, crustacea, and insect larvae 
are food items of the watercress darter and that females are 
gravid from March to July. Additional studies are being con- 
ducted on this darter. 
Abundance. The watercress darter is listed by Deacon et al. 
(1979) as endangered. Its abundance at the type locality has 
been decreasing as urbanization has surrounded the spring. 
Increased surface runoff is robbing the spring of flow during 
summer. The species is common only at Roebuck Springs. 
The present distribution pattern suggests that many addition- 
al sites once existed. 
Name. Nuchale refers to nape, calling attention to a hump on 
the nape, a condition found in adult males of a number of 
darters. 
-- 
Etheostomaparvipinne Gilbert & Swain Plate 20 
Goldstripe Darter Subgenus Oligocephalus 
Description. A rather small and slender species regarded as a 
member of Oligocephalus. It reaches a maximum size of 56 
mm SL but usually is less than 50 mm SL. It fits the subgenus 
in having a small conical head, broad frenum, and 2 anal 
spines. There is virtually no sign of blue or red in the spiny 
dorsal fin in breeding males, however, and gill membranes are 
moderately connected. These and other differences prompted 
Page (1981) to place E. parvipinne alone in a new subgenus 
Fuscatelum, a decision that may gain wide acceptance. 
Dorsum is pale with small spots but no saddles. There may 
be a dark middorsal stripe. Side is densely spotted on upper 
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Distribution of Etheostomaparvipinne 
two-thirds of body. Lateral line appears as a thin golden stripe 
against dark background. Belly is clear. In mature individuals 
there may be 10-12 lateral blotches divided into dorsal and 
ventral components at the level of lateral line. One or 2 (some- 
times 3 or 4) small dark spots occur at base of tail. There is no 
distinct humeral bar. Belly is pale. 
Short preorbital bar often meets counterpart on snout. 
Suborbital bar is prominent, often tapering to a point on ven- 
tral surface of head. Postorbital bar is of variable width, 
often extending across cheek and opercle. Top of head is 
rather pale but also stippled. Lower cheek, opercle, and often 
prepectoral area are flecked with dark pigment. Ventral sur- 
face of head and breast are clear to lightly flecked with black. 
Spiny dorsal fin usually has a dusky margin and dark pig- 
ment adjacent to each spine; males have a dark basal spot in 
the first 1 or 2 membranes. Soft dorsal fin has dark spots scat- 
tered on membranes and rays but is not distinctly banded. 
Caudal fin has poorly defined vertical bands created by nu- 
merous dark spots. Anal fin is darkened toward base in males 
and bears several spots in females. Pelvic and pectoral fins are 
clear in females; pelvic fin base is dusky in mature males. 
Cheek has some scales, often embedded; opercle is scaled. 
Nape has scales, sometimes embedded anteriorly. Breast is 
variably scaled, sometimes fully so. Lateral line consists of 
48-58 scales, usually fewer than the last 7 unpored. Fin counts 
are: dorsal VIII-IX, 9-10 (9-12); anal I1 (I-11), 7-9; pectoral 
12-14. Vertebrae number 35-38. 
Breeding males do not develop bright colors but may be- 
come more golden than the mature female shown in color 
plate. In males breeding tubercles are restricted to anal fin. 
Genital papilla is a triangular flap. Female genital papilla is a 
thick tube, pointed at tip. 
Etheostoma parvipinne is variable and worthy of taxo- 
nomic investigation. Early confusion existed; Jordan and 
Evermann (1896) treated it as a mere race of E. squamiceps, 
with which it has scant affinity. Hubbs and Black (1941) and 
Moore and Cross (1950) reestablished the validity of the gold- 
stripe darter. 
Distribution. Is essentially a lowland species occurring almost 
always below the Fall Line from the lower Brazos River in 
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Texas northeastward to the head of the Mississippi Embay- 
ment in Missouri and Kentucky, then southeastward to the 
Apalachicola and Altamaha drainages in Georgia. 
Natural History. The goldstripe darter occurs in or near 
springs, in small sluggish streams, and occasionally in seep- 
ages adjacent to small streams. It may be associated with de- 
tritus and aquatic vegetation in some places, sluggish gravel 
riffles in others. In the case of seepages it must migrate back 
to streams in summer or be able to survive in crayfish bur- 
rows. In Louisiana, Douglas (1974) found it in association 
with the creek chub in tiny streams tributary to upland creeks, 
but not in swampy lowlands. 
Some darter associates are Etheostoma collettei, E. proeli- 
are, and E. whipplei in Arkansas, and E. swaini and Percina 
nigrofasciata elsewhere. Robison (1977) has studied the gold- 
stripe darter in Arkansas but work is needed from other parts 
of its range. 
Abundance. Seldom collected in numbers, this species is none- 
theless widely distributed and in no overall danger of extirpa- 
tion. But local extinctions are a real threat, as noted for Okla- 
homa by Robison et al. (1974) and for Missouri by Pflieger 
(1975). 
Name. Parvipinne means small fin. The pectoral fin is respon- 
sible for the name, being short and rounded. the spiny dorsal 
fin also has a short base and little height, and may have been 
in the authors' minds, too. 
Etheostoma pottsi (Girard) Plate 20 
Chihuahua Darter Subgenus Oligocephalus 
Description. A small, moderately robust member of its sub- 
genus probably not much exceeding 45 mm SL. It is typical of 
the subgenus in having a small conical head, broad frenum, 
separate or slightly joined gill membranes, 2 anal spines, and 
in breeding males a blue marginal and a red submarginal band 
in the spiny dorsal fin. Its only known congener in Mexico is 
E. australe, which has 1 anal spine. Etheostoma pottsi is a 
poorly known species. 
In long-preserved specimens examined by us, dorsum is 
pale with 6-8 small saddles of variable intensity. Side bears 
about 10 small blotches, sometimes indistinct. Above and 
below these are very lightly pigmented zones. Upper side is 
dark and lower side bears scattered dark scales. Belly is clear. 
There is a small humeral spot and sometimes 2 faint basicau- 
dal spots. 
Prominent preorbital bar fails to meet counterpart on 
snout. Suborbital bar is weak. Chin is stippled but remainder 
of ventral part of head and breast are clear. 
Spiny dorsal fin has a narrow dark marginal band and a 
dark basal band. A series of dark spots in each membrane of 
soft dorsal fin may produce a weakly banded effect. Vertical 
bands are similarly formed in caudal fin. Anal and pelvic fins 
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Distribution of Etheostomapottsi 
are clear or lightly stippled at base only. Pectoral fin has a lit- 
tle pigment lying on or adjacent to rays but no distinct band- 
ing. 
Cheek, opercle, and breast are naked. Nape is naked or 
has a few embedded scales just anterior to spiny dorsal fin. 
Belly is fully scaled. Lateral line consists of about 34-45 
scales, the last 11-27 unpored (Moore, 1968). Five specimens 
examined from the Rio Nazas basin had 44-50 scales, the last 
12-17 unpored. Fin counts are: dorsal X-XIII, 9-12; anal II,6- 
9; pectoral 10 or 11. Vertebrae number 35-36 (34-37). 
Breeding males are rather colorful as shown in color plate. 
We are not familiar with tuberculation, stated by Collette 
(1965) as absent, and have not seen genital papilla of breeding 
individuals of either sex. 
Distribution. The only early information on the distribution 
of this species and of E. australe was that of Meek (1902, 
1904). This range information agrees with that given by Page 
(1981). Chihuahua darters occur in the Rio Conchos, Rio 
Nazas, upper Rio Aguanaval, and Rio Mezquital, all in the 
states of Chihuahua and Durango, Mexico. The headwaters 
of the Rio Mezquital have been changed by recent volcanic ac- 
tivity with the result that the Chihuahua darter is the only 
darter to have gained natural access to a Pacific drainage of 
North America. 
Natural History. Etheostomapottsi seems to be a typical riffle 
darter confined to streams with suitably swift and cool char- 
acteristics. Meek (1902) indicated it to be common and to 
occur with E. australe. Page (1981) indicates that the 2 species 
are seldom found together. 
During wetter Pleistocene stages many rivers of northern 
Mexico were interconnected via lakes which now are dry. The 
spread of E. pottsi must have occurred during such a wet pe- 
riod. 
Deacon et al. (1979) imply that the populations of each 
river basin constitute separate species and that another species 
exists in Cuatro Cienegas east of the range of E. pottsi. We 
have no evidence for or against these ideas. 
Abundance. Deacon et al. (1979) list E. pottsi as threatened. 
Irrigation agriculture, pesticides, expanding population, and 
alteration of stream courses are the probable reasons. 
Name. Named for John Potts of Chihuahua, who obtained 
the specimens from which the species was described. The spe- 
cies does not occur in the United States and is therefore not 
listed in Robins et al. (1980). We use the common name Chi- 
huahua darter given in Deacon et al. 
Etheostoma radiosum (Hubbs & Black) Plate 21 
Orangebelly Darter Subgenus Oligocephalus 
Description. A rather large member of its subgenus reaching 
71 mm SL but usually less than 60 mm SL. It is typical of 
Oligocephalus in having a small conical head, broad frenum, 
2 anal spines, and in breeding males a blue marginal and a red 
submarginal band in the spiny dorsal fin. Some individuals 
have gill membranes slightly connected. Quite similar in scale 
and fin counts to E. whipplei, it has a weaker suborbital bar 
than the latter. 
Dorsum usually bears 8-9 small indistinct saddles. A like 
number of lateral blotches are variable, anterior ones some- 
times being indistinguishable from dusky background. Some 
may appear divided into dorsal-ventral pairs but those on cau- 
dal peduncle usually form distinct vertical bands. Lower side 
is less darkened and belly is clear. A small dark humeral spot 
is evident on almost all individuals. 
Dusky preorbital bar does not meet counterpart on snout. 
Suborbital bar is moderately developed at best. Postorbital 
bar is usually a diffuse spot matched by another spot on oper- 
cle. Ventral surface of head and breast are clear to lightly stip- 
pled. 
Spiny dorsal fin has a narrow dark border, additional dark 
pigment at base, and often a dusky median band. Soft dorsal 
fin has a narrow dark marginal band, a submarginal clear 
zone, and stippled membranes toward somewhat darker base. 
A dark vertical band on caudal fin is followed by a clear zone; 
remainder becomes more heavily stippled toward base. Basal 
portion of anal fin is dusky and there may be a narrow dark 
marginal band in mature males. Pelvic fin may be darkened 
some at base in mature males but otherwise this and pectoral 
fin are clear. 
Cheek has exposed scales posteriorly but embedded ones 
or no scales anteriorly; opercle has larger exposed scales. 
Nape may be naked anteriorly but has embedded or exposed 
scales near dorsal fin. Scales on breast are embedded. Lateral 
line consists of 47-66 scales, 26-60 of them pored; variability 
is much less in any local population. Fin counts are: dorsal 
IX-XII, 11-17; anal 11, 6-9; pectoral 10-13. Vertebrae number 
35-38. 
Hubbs and Black (1941) named this species as a subspecies 
of Etheostoma whipplei. Moore and Rigney (1952) recognized 
E. radiosum as a species with 3 subspecies. E.r. radiosum has 
sharpest shout; E.r. cyanorum is on average largest, has few- 
est unpored lateral line scales, and has bluntest snout; E.r. 
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Distribution of Etheostoma radiosum 
paludosus is palest subspecies and has blue spots on margin of 
spiny dorsal fin. 
Breeding males are colorful as shown in color plate. 
Breeding tubercles develop on ventral belly scales, on several 
scale rows on either side of anal fin, and on several scale rows 
on ventral caudal peduncle. Genital papilla is an elongated tri- 
angular flattened tube. Breeding females develop little colora- 
tion. Genital papilla is a short pointed tube. 
Distribution. Found in Oklahoma and Arkansas in tributaries 
of the Red River and in the headwaters of the Ouachita River 
in Arkansas. Strays, if not established populations, are to be 
expected in northeastern Texas. Subspecies cyanorum is 
found in the Blue River basin in Oklahoma; subspecies pal- 
udosus occurs in the Clear Boggy and Kiamichi basins of 
Oklahoma; subspecies radiosum occupies the remainder of 
the range. 
Natural History. The orangebelly darter is most often found 
in riffles of streams ranging from small creeks to moderate 
sized rivers. Specimens have been captured occasionally in 
sluggish streams or from quiet backwaters. Gravel and rubble 
riffles are preferred in most cases. The most common darter 
associates are Etheostoma blennioides and E. spectabile. 
Scalat (1972) reports on food habits during the first sum- 
mer of life and the progression in size and variety taken. 
Adult population density as high as 2.66 per sq m has been 
measured over riffles (Scalat, 1973b). According to Scalat 
(1973a) orangethroat darters first breed at 1 year of age and 
live as long as 4 years. Males hold breeding territories in rif- 
fles or raceways. Breeding occurs from March through May. 
A female enters a territory, is followed by the male, and initi- 
ates spawning by plunging into gravel. Eggs are laid in a few 
seconds while she is mounted by the male. The act is repeated, 
probably with various males, until as many as 270 eggs are 
laid. A second batch of eggs may reach maturity and be laid 
the same season. Scalat (1971) notes some parasites of E. 
radiosum. 
Linder's (1953) paper on care of laboratory-maintained 
darters includes preliminary observations on breeding behav- 
ior. Linder (1955) reports natural hybrids between E. radio- 
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sum and E. spectabile, a cross observed many times since. 
Low fertility in parental backcrosses was measured by Linder 
(1958). Branson and Campbell (1969), Echelle, Schenck, and 
Hi11 (1974), and Echelle et al. (1975) continued these studies to 
evaluate the importance of introgression on the species in- 
volved, particularly on E. radiosum as the more restricted spe- 
cies. The last named of these authors used isozyme analyses 
from various parts of the range of E. radiosum to conclude 
that gene flow between populations was slight and that hy- 
bridization was not of great importance in determining the 
difference in various stocks. 
This was the first darter we caught and photographed out- 
side Kentucky, and in a sense it initiated the photographic se- 
ries primarily used in this book. 
Abundance. Within its rather limited range E. radiosum is 
well distributed and often the most abundant darter at a par- 
ticular site. The western localities are those most likely to suf- 
fer habitat changes detrimental to this darter. 
Name. Radiosum refers to the high number of soft dorsal rays 
found in some individual orangebelly darters. Cyanorum and 
paludosus refer to the Blue River and Boggy River, respec- 
tively. 
Etheostoma spectabile (Agassiz) Plate 21 
Orangethroat Darter Subgenus Oligocephalus 
Description. A robust average sized member of its subgenus 
reaching a maximum of 64 mm SL. It is typical of Oligoceph- 
alus in having a small conical head, broad frenum, separate to 
slightly joined gill membranes, 2 anal spines, and in breeding 
males a blue marginal and a red submarginal band in the 
spiny dorsal fin. It is very easily confused with Etheostoma 
caeruleum but differs in having the infraorbital sensory canal 
narrowly interrupted. Breeding males are quickly separated 
on the basis of red pigmentation in the anal fin of E. caeru- 
leum. 
Dorsum bears up to 10 squarish saddles which are some- 
times indistinct. Up to 11 lateral blotches may be present but 
anteriorly these may be small and difficult to distinguish from 
general background. Posteriorly blotches are vertically elon- 
gated and more distinct but do not form bands as in E. caeru- 
leum. Many body scales bear a dark spot; in some individuals 
these align to form horizontal rows on upper half of body. 
There is a small humeral spot and a basicaudal spot, the latter 
sometimes horizontally elongated and often diffuse. Females 
often appear somewhat mottled, never as distinctly patterned 
as males. 
Preorbital bar, sometimes diffuse, does not meet counter- 
part on snout. Suborbital bar is moderately well developed. 
Postorbital bar may be a mere spot or may extend across both 
cheek and opercle. Breast and ventral surface of head vary 
from clear to lightly stippled. 
In males a broad dark outer band in spiny dorsal fin is sep- 
arated by a narrow clear zone from a broad dark basal band. 
In females there usually are narrow marginal, median, and 
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Distribution of Etheostoma spectabile 
basal bands. In males soft dorsal fin has a broad dusky mar- 
ginal band, stippling beneath, and a dusky base. In females 
soft dorsal fin has a series of 3-4 weak bands; caudal fin is 
similarly banded vertically. Caudal fin is stippled to dusky in 
males. In females remaining fins are clear, except for dark 
spots on pectoral rays. In males anal and pelvic fins are dusky 
basally and pectoral fin is virtually clear. 
Cheek is usually naked but may have embedded or even a 
few exposed scales in some populations. Opercle and nape 
vary from well scaled to naked in a few cases. Breast usually is 
naked. Lateral line consists of 35-61 scales, 10-42 of them 
pored. Variation in scalation is not so great in local popula- 
tions. Higher counts tend to occur in western and southwest- 
ern areas and lower counts in eastern populations. Fin counts 
are: dorsal IX-XI (VIII-XII), 12-13 (10-15); anal 11, 6-7 (4-8); 
pectoral 11-13. Vertebrae number 35-37. 
Distler (1968) recognized 2 widely distributed and 3 nar- 
rowly restricted subspecies. He presents good color illustra- 
tions of males. E.s. spectabile occurs in the White, Black, and 
Osage systems and some other Ozark streams. All populations 
to the north and east of the Ozarks are also this form. The 
subspecies has some racial variation, especially in eastern 
populations. Prairie and Great Plains streams from Nebraska 
south to Texas contain subspecies pulchellum. The above 2 
subspecies intergrade in the Missouri River. Arkansas River 
tributaries draining the Springfield Plateau contain subspecies 
squamosum, probably derived from pulchellum. Subspecies 
uniporum is restricted to the Spring, Eleven Point, and Cur- 
rent rivers in Missouri and Arkansas. It is probably a neotenic 
form derived from subspecies spectabile. Subspecies fragi is 
restricted to the Strawberry River in Arkansas. Possible hy- 
bridization with E. asprigene and E. caeruleum was discussed 
as a cause for the distinctiveness of subspecies fragi and squa- 
mosum. Distler presents an excellent exposition of the 
changes in drainage patterns in the western part of the orange- 
throat darter's range and Pleistocene changes elsewhere in its 
range as they have contributed to the variations we now see. 
Electrophoretic patterns produced by the various subspecies 
have been compared by Wiseman, Echelle, and Echelle (1978); 
thesearein closeagreementwith Distler's interpretation. 
Breeding males are colorful as shown in color plate. 
Breeding tubercles may develop on anal spines and rays, pel- 
vic spine and rays, lower caudal fin rays, lower pectoral fin 
rays, and ventral scales of belly and caudal peduncle. Genital 
papilla is flattened and triangular. Breeding females may de- 
velop yellow in spiny dorsal fin and dull red on body but are 
not bright. Genital papilla is short, tubular, and rounded at 
tip. 
Distribution. Barely enters the Great Lakes basin in south- 
eastern Michigan and northwestern Ohio. From middle Ohio 
it extends westward through Nebraska to Wyoming, then 
southward to the Guadalupe River basin in Texas and north- 
eastward through Arkansas, Tennessee, and Kentucky. 
Natural History. The orangethroat darter inhabits slow to 
swift riffles of headwater streams with sand, gravel, rubble, 
or bedrock substrates. It occasionally enters spring runs or is 
found in pools or quiet backwaters. It is most abundant in al- 
kaline waters and seems to avoid rivers with powerful cur- 
rents. In the eastern parts of its range it may be found in a 
limestone stream only to be absent in an adjacent stream flow- 
ing over shale or sandstone. 
Daiber (1956) studied seasonal feeding in orangethroat 
darters. Small (1975) analyzed seasonal differences in feeding, 
growth rates, production by dry weight and kilocalories per sq 
m, and differences associated with stream order in probably 
the most complex such study involving darters. 
Winn (1958b) studied some aspects of reproductive behav- 
ior. Spawning occurs in April and May over much of the 
range, but Hubbs and Armstrong (1962) noted breeding in 
Texas from November through April. Spawning usually oc- 
curs in slowly flowing riffles. Males display aggressive behav- 
ior toward each other, smaller individuals usually failing to 
establish breeding sites. A female burrows into gravel, is 
mounted by a male, and lays several eggs in each spawning 
act. Hubbs, Stevenson, and Peden (1968) found that females 
may produce over 1,200 eggs in a spawning season. 
In central Kentucky we have observed E. spectabile to 
occur in spring-fed first-order streams and limestone-bedded 
second-order streams to the exclusion of E. caeruleum. The 
latter is more abundant in third-order streams and is the only 
one of these 2 species in larger streams. Pflieger (1975) has 
noted the separation of these 2 species in Missouri. 
Hubbs (1967) demonstrated interspecific darter crosses in- 
volving E. spectabile. While natural hybrids seem rather com- 
mon, separation of this species from others primarily by be- 
havioral means rather than genetic incompatibility appears to 
be effective in maintaining its integrity. 
Abundance. The orangethroat darter is locally common east 
of the Mississippi River but achieves greater abundance west 
of it. Extirpations have occurred locally, as noted for south- 
eastern Iowa by Distler (1968). Conversely Trautman (1957) 
states that orangethroat darters may have become more abun- 
dant relative to rainbow darters in parts of Ohio due to in- 
creases in turbidity. 
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Name. Spectabile means conspicuous and is appropriate for 
breeding males. By coincidence this may be the most conspic- 
uous darter in terms of scientific studies as well as appear- 
ance. Fragi refers to the Strawberry River. Uniporum means 
one pore, in reference to a modification of pores in the infra- 
orbital canal. Squamosum means scaly, indicating the in- 
creased anterior scalation of this form. Pulchellum means 
beautiful. 
Etheostoma swaini (Jordan) Plate 21 
Gulf Darter Subgenus Oligocephalus 
Description. A moderate sized and moderately robust mem- 
ber of its subgenus reaching a maximum of 60 mm SL. It is 
typical of Oligocephalus in having a small conical head, broad 
frenum, separate to slightly joined gill membranes, 2 anal 
spines, and in breeding males a blue marginal and a red sub- 
marginal band in the spiny dorsal fin. It resembles E. nuchale 
and E. ditrema, which have more unpored scales in the lateral 
series, and E. asprigene, which has a much stronger subor- 
bital bar. 
Dorsum may be crossed by 7-9 squarish saddles but these 
are not always distinct. Many scales on side bear a large black 
spot; spots tend to form about 3 horizontal bands above and 
the same number below lateral line. Spots on lower side are 
less perfectly aligned than those above. Belly is clear to stip- 
pled. Lateral blotches are poorly defined except for 3-6 weak 
vertical bands on caudal peduncle. Usually 3 vertically ar- 
ranged basicaudal spots are distinct. Humeral bar is distinct, 
running diagonally downward behind pectoral fin. 
Preorbital bar fails to meet counterpart on snout. Subor- 
bital bar is dusky and sometimes forms a wedge-shaped spot. 
Postorbital bar may be a spot or may extend across cheek and 
opercle. An additional spot on lower cheek and 1 on prepec- 
toral area are often present. Also a dark bar may extend diag- 
onally upward and backward from eye. Two dark spots usu- 
ally occur beneath lower jaw. Other ventral surfaces of head 
and breast are clear to stippled. 
Spiny dorsal fin has a dark margin and a median dark 
band, best defined in males. Soft dorsal fin has a narrow 
dusky margin, a clear submarginal zone, and usually increas- 
ing stippling toward base. Caudal fin rays bear numerous 
dark spots; membranes are stippled but only weakly banded. 
Remaining fins are virtually clear except for darkening at tips 
of anal and pelvic fins in mature males. 
Opercle is scaled; cheek scales may be embedded. Nape is 
naked anteriorly but may have a few embedded scales posteri- 
orly. Breast is naked. Lateral line consists of 35-57 scales, 
only the last 1-12 unpored. Fin counts are: dorsal X-XI (IX- 
XII), 11-12 (10-14); anal 11, 6-8; pectoral 12-14. Vertebrae 
number 35-37. 
Breeding males are brightly colored as shown in color 
plate. Breeding tubercles are not present. Genital papilla is 
small and triangular. Females do not develop bright colors. 
Female genital papilla is a short tube. 
Distribution of Etheostoma swaini 
Gulf darters have been compared with Etheostoma 
nuchale by Howell and Caldwell (1965) and with E. ditrema 
by Ramsey and Suttkus (1965). 
Distribution. Occurs almost entirely below the Fall Line in 
Gulf Coast streams from Lake Ponchartrain in Louisiana to 
the Ochlockonee River in Florida. It also occurs in eastern 
tributaries of the Mississippi River north to Kentucky. Starnes 
(in Lee et al., 1980) reports its entry in the Tennessee system 
via Bear Creek about on the Mississippi-Alabama border. 
Natural History. The Gulf darter is principally an inhabitant 
of riffles in clear creeks and small rivers. It is often associated 
with vegetation, brush, or rocks that give protection. It may 
also be found over clean sand and gravel in slower currents. 
We have caught it with Etheostoma zonale and E. stigmaeum 
in larger streams and with Percina nigrofasciata in small 
streams. 
We have captured brightly colored males and gravid fe- 
males in March and April in Louisiana and southern Missis- 
sippi. A detailed life history of this species is needed. 
Abundance. The Gulf darter is locally abundant and in no 
danger of extirpation. Channelization to drain valleys for 
farms and pastures has eliminated or depleted this species in 
many localities, however. 
Name. Named in honor of the important 19th-century Amer- 
ican ichthyologist Joseph Swain. 
Etheostoma whipplei (Girard) Plate 21 
Redfin Darter Subgenus Oligocephalus 
Description. A rather robust darter, the largest in its sub- 
genus, reaching 80 mm SL in our largest specimen. It is typ- 
ical of Oligocephalus in having a small conical head, broad 
frenum, 2 anal spines, and in breeding males a blue marginal 
and a red submarginal band in the spiny dorsal fin. It is not 
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Distribution of Etheostoma whipplei 
typical in that gill membranes may be moderately connected. 
It is similar to Etheostoma radiosum but has a stronger subor- 
bital bar. 
Some individuals have 8-10 small dorsal saddles but a ma- 
jority have a mottled or reticulated appearance to dorsum and 
side. In mature males caudal peduncle usually has 4-5 verti- 
cally elongated blotches. There is a small humeral spot, and a 
basicaudal spot which often appears to be expanded into a 
vertical band. Belly varies from clear to stippled. 
Preorbital bar is distinct but fails to join counterpart on 
snout. Suborbital bar is dark and posteriorly recurved. Post- 
orbital bar sometimes is short but may extend across cheek 
and upper opercle. Ventral surface of head and breast are 
clear to lightly stippled. 
Spiny and soft dorsal fins have fairly wide marginal and 
basal dark bands separated by a median clear zone. In females 
pattern is rather obscure. There is a dusky band at or near tip 
of caudal fin, the remainder being clear except for a dusky 
area near base. Remaining fins are rather clear except for a 
dark base and dusky margin in anal fin of mature males. 
Cheek is typically naked, rarely having embedded scales. 
Opercle has some scales, often embedded. Nape scales are oc- 
casionally embedded anteriorly. Breast typically is naked. 
Lateral line consists of 45-75 scales, the last 7-17 (0-21) un- 
pored. Fin counts are: dorsal IX-XII, 12-14 (1 1-16); anal II,7- 
9; pectoral usually 12-13. Vertebrae number 36-39. 
The redfin darter is variable and is discussed here as con- 
sisting of 3 subspecies, E. w. whipplei, E. w. artesiae, and E. w. 
montanus. Subspecies artesiae has about 10 fewer lateral line 
scales on the average than the nominate form, and subspecies 
montanus averages about 5 more lateral line scales. We have 
seen only 1 breeding male of subspecies artesiae; it differed in 
several respects from the nominate form, though admittedly it 
was not at the height of coloration. Robison (1974b) suggests 
that the Red River basin in southern Arkansas should be a 
good spot to study the 2 stocks. If intergradation occurs, the 
subspecies arrangement is probably valid. Douglas (1974) 
notes the presence of both stocks in Louisiana and treats them 
as subspecies. The possibility of returning subspecies artesiae 
to species status deserves attention. 
Breeding males are extremely colorful as shown in color 
plate. Breeding tubercles develop on belly scales and some- 
times along anal fin base to caudal peduncle. Genital papilla is 
a small squarish flap. Breeding females may display a little 
red or yellow on fins and body but are not colorful. Genital 
papilla is a short, rather flattened tube. 
Distribution. Etheostoma w. whipplei occurs in the Arkansas 
River basin in Kansas, Missouri, Oklahoma, and Arkansas. It 
continues northeastward into the lower White River system 
and southward in the lower Red River and the Ouachita River 
basin. E.w. montanus is confined to 1 Arkansas River tri- 
butary in western Arkansas. The western range of E. w. arte- 
siae is not accurately established, particularly in the Red River 
basin, where it contacts the range of the nominate form. In 
general it extends from the Neches-Angelina basin in eastern 
Texas across southern Louisiana, most of Mississippi (prob- 
ably excluding the Pascagoula basin), and through most of 
the the Mobile basin, excluding the upper Tallapoosa and 
Coosa rivers. 
Natural History. The redfin darter typically inhabits riffles in 
small to medium sized streams over a wide range of gradients 
and degrees of clarity. Blair (1959) found it to enter the small- 
est brooks and to prefer gravel riffles. It breeds during April 
in Kansas, where it is sporadic in occurrence (Cross, 1967). In 
such regions of unpredictable drought the effects of dams, 
stream alterations, and organic pollution by runoff from cat- 
tle feedlots are sadly documented for the Neosho River by 
Cross and Braasch (1968). There remain many interesting 
questions on the ecology of the redfin darter. 
Abundance. Robison (1974a) indicates that E. w. montanus in 
Arkansas is rare. Local reductions and extirpations are known 
for E. w. whipplei and are likely to have occurred with E. w. 
artesiae. The latter two are abundant enough in places to be 
considered safe, however. 
Name. Whipplei honors A.W. Whipple, officer in charge of 
the survey that produced the first specimens of this species. 
Specimens said to have come from an artesian well gave rise to 
the name artesiae. Hilly terrain and the swift water associated 
therewith are suggested by montanus. 
Etheostoma barbouri Kuehne & Small Plate 22 
Teardrop Darter Subgenus Catonotus 
Description. A rather small member of the subgenus reaching 
60 mm SL but usually less than 50 mm SL. It is typical of Cat- 
onotus in having a deep caudal peduncle, rather low spiny 
dorsal fin, frenum, interrupted supratemporal and infraor- 
bital canals, and closely set pelvic fins. Its cheek bar, subor- 
bital bar, and virtually unpored lateral line are distinctive. 
The frenum is broad. Gill membranes are separate to slightly 
connected. 
Dorsum may be stippled but more often bears 8-9 small 
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Distribution of Etheostoma barbouri 
saddles. About 10 lateral blotches tend to be vertically elon- 
gated, and 1 or more may connect with a dorsal saddle via a 
diagonal dark streak. Belly is pale. A dark humeral bar con- 
tinues beneath pectoral fin, sometimes to fin base. 
Preorbital bar fails to meet counterpart on snout. A prom- 
inent suborbital bar is directed somewhat posteriorly. Postor- 
bital bar is directed upward around prominent cheek patch be- 
fore crossing upper cheek and opercle. Remainder of cheek 
and opercle is clear to stippled, and ventral surface of head 
and breast are clear or stippled in mature males. 
Spiny dorsal fin is stippled in membranes and bears some 
dark spots in spines; fin is dusky toward base in mature males. 
Soft dorsal fin is lightly pigmented to produce weak horizon- 
tal barring. Similar wavy vertical bands occur in caudal fin. 
Anal and pelvic fins are clear except for a few spots and stip- 
pling toward base of anal fin in males. Pectoral fin displays 
weak vertical banding. 
Cheek, opercle, nape, and breast are naked. Belly is naked 
anteriorly, often scaled posteriorly. Lateral line consists of 
40-49 scales, only the first 0-12 (mean about 3) pored. Fin 
counts are: dorsal VIII-X, 12-13 (11-15); anal 11, 8-9 (7-10); 
pectoral usually 12. Vertebrae number 35-37. 
Breeding males are brightly colored on fins as shown in 
color plate. Genital papilla is a short triangular tube. Breeding 
females are not colorful. Genital papilla is a fleshy pad with 
radiating grooves. 
Specimens from the Barren River have fewer pored scales 
and less variability in number of pored scales in lateral series 
than have specimens from the Green and Nolin rivers. 
Distribution. Restricted to the upper Green River and Barren 
River in Kentucky and Tennessee. The most plausible method 
of entrance from the Cumberland River basin that houses the 
other barcheeked darters is via subterranean stream capture in 
the karst area of Logan and Simpson counties, Kentucky. 
Natural History. The teardrop darter inhabits pools in small 
upland streams, most commonly those free of silt. It frequent- 
ly stays close to the stream margin where rocks, overhanging 
banks, or brush offer protection. It is common only in sec- 
ond-, third-, and fourth-order streams at depths of less than 1 
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m. In Bylew Creek near Mammoth Cave National Park we 
have encountered it thriving with 2 other Catonotus darters, 
Etheostoma flabellare and E. squamiceps. E. nigrum and E. 
caeruleum are the most common additional associates 
throughout its range. 
Flynn and Hoyt (1979) report spawning in pools between 
March and late May at temperatures of 12-153°C. Females 
spawning at 1 year's age produce an average of only 19 ova; 
those few females surviving to 2 years produce an average of 
35 mature ova. A higher percentage of males survive to their 
second year and these are reproductively more successful than 
younger smaller males. Chironomids, cladocerans, copepods, 
and blackfly larvae make up the bulk of the diet. Some canni- 
balism of young was observed. Winter and spring are the sea- 
son of heaviest feeding. Heavy infestations of the parasite 
blackspot are reported. 
The strong tendency toward neotony found in the subge- 
nera Hololepis and Microperca is also seen in E. barbouri and 
to a lesser degree in other barcheeked members of Catonotus. 
About 10% of specimens from the Green River and about 
one-third of those from the Barren River have no pores in the 
lateral line series, a reduction matched only in E. microperca 
and E. fonticola. 
Abundance. The teardrop darter is abundant in many head- 
water streams within its rather small range. Channel clearing 
and straightening to facilitate farming are the main distur- 
bances to the species. Ironically such practices lead to the ap- 
pearance of lateral gullies and slumping banks, both detri- 
mental to permanent agriculture as well as to aquatic re- 
sources. 
Name. Named in honor of R.W. Barbour for his teaching and 
research contributions to the natural history of Kentucky. The 
common name stems from the presence of a distinct subor- 
bital bar in contrast to other species of barcheeked darters. 
Etheostoma flabellare Rafinesque Plate 22 
Fantail Darter Subgenus Catonotus 
Description. A fairly slender and sometimes large member of 
its subgenus reaching 70 mm SL but usually not exceeding 60 
mm SL. It is typical of Catonotus in having a deep caudal pe- 
duncle, a low spiny dorsal fin, frenum, interrupted infraor- 
bital canal, and closely set pelvic fins. Supratemporal canal is 
occasionally uninterrupted. Gill membranes are rather broad- 
ly joined; this trait, along with the absence of a distinct sub- 
marginal band in the spiny dorsal fin and the presence of 
greatly enlarged tips of that fin's spines, serves to distinguish 
it from Etheostoma kennicotti. 
The fantail darter is the most variable of all darters. Some 
of this variability exists within individual populations but 
much is regional and represents a serious taxonomic problem. 
Additional subspecies probably can be named and perhaps 
some variants are worthy of specific recognition. A small un- 
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148 AMERICAN DARTERS 
Distribution of Etheostorna flabellare 
named Catonotus darter in the upper Tennessee basin, super- 
ficially similar to E. flabellare, awaits formal recognition. 
Dorsum bears an average of 8 saddles in younger individ- 
uals which tend to become continuous with a like number of 
lateral blotches in adults, especially males. Anteriorly 1 or 2 
blotches are never in contact with a saddle. Some individuals, 
especially females, are not so consistently banded, or have 
pattern partly obscured by a generally mottled appearance. 
Lower side is spotted and belly is clear to stippled. Many 
scales on upper half of body have dark central spots and in 
some populations these may create horizontal lines. Humeral 
area usually is slightly elevated and covered by a dark mark 
which may continue ventrally behind pectoral fin. A basicau- 
dal spot may not develop, may be distinct, or may be divided 
into separate dorsal and ventral spots. 
Preorbital bar is dark to diffuse and does not meet coun- 
terpart on snout. Suborbital bar is a small, usually diffuse 
spot, sometimes absent. Postorbital bar is dark to dusky, 
crossing cheek and opercle. Ventral surface of head and 
breast are stippled to varying degrees. 
Spiny dorsal fin stands but half as high as soft dorsal fin; 
in adult males each spine is expanded at tip. In breeding males 
epidermis at base of fin becomes thickened and turgid, per- 
haps producing a substance protective of eggs in the nest. In 
some cases there is a dusky submarginal band, in others a 
dusky basal band. Females usually have a dusky basal band. 
In both sexes rays and membranes of soft dorsal fin bear scat- 
tered dark markings often producing weak horizontal bands. 
Fan-shaped caudal fin has 5-7 bold dark wavy vertical bands. 
Anal fin varies from clear to basally darkened. Pelvic and pec- 
toral fins are clear or slightly darkened basally. 
Cheek, opercle, breast, nape, and anterior half of belly are 
naked. Lateral line consists of 45-55 (44-59) scales, the first 
14-40 pored. Fin counts are: dorsal VIII (VI-IX), 13-14 (12- 
15); anal 11, 7-9; pectoral usually 13. Vertebrae usually num- 
ber 33-34 in subspecies lineolaturn and 34-36 in subspecies fla- 
bellare, though Scott and Crossman (1973) report 32-34 for 
Canadian specimens of the latter. 
Subspecies flabellare has well developed vertical bands on 
body and shows little tendency toward development of hor- 
izontal bands except to an increasing extent westward along 
the lower Ohio River basin. Subspecies lineolatum displays 
horizontal bands prominently. Subspecies brevispina has a 
light body coloration against which saddles and vertical bands 
stand out; also snout is more rounded and mouth more nearly 
horizontal. 
Breeding males are not colorful, as shown in color plate, 
but are extremely modified in shape of head, nape, and spiny 
dorsal fin. Some individuals develop a dark head and yellow- 
ish body, others become fairly dark all over. Male genital pap- 
illa is a flattened triangular tube, much smaller than in most 
darters. Breeding females are not colorful nor altered in head 
shape, though often distended in belly to a degree unusual 
among darters. Genital papilla is a circular pad. 
Distribution. The only member of subgenus Catonotus with 
an extensive range, the fantail darter occurs from southern 
Quebec across the southern Great Lakes to the head of the 
Mississippi basin in Wisconsin and Minnesota, southward to 
northern Arkansas, and eastward throughout the Ohio River 
basin. It occurs in rivers of the Atlantic slope from the Pee 
Dee north to the upper Hudson. However, its absence in the 
Rappahannock, York, and Delaware rivers and its probably 
recent appearance in the Susquehanna suggests that the more 
northerly of these basins may have gained this species by re- 
cent introduction. Populations in western North Carolina 
seem long established and need taxonomic study. 
Populations in the Pee Dee, Roanoke, and New rivers and 
parts of the upper Tennessee have been referred to subspecies 
brevispina. Other Atlantic coast populations and those of the 
St. Lawrence basin and virtually all of the Ohio basin are con- 
sidered to be subspecies flabellare. Populations west of the 
Mississippi are generally considered to be subspecies lineo- 
laturn. Pflieger (1975) indicates that isolated populations in 
the southeastern Ozarks are subspecies flabellare. Jenkins, 
Lachner, and Schwartz (1971) and Clay (1975) mention a 
lineolaturn type in the Guyandot and Big Sandy rivers. 
Questions concerning the fantail darter and possible rel- 
atives remain the largest species problem among darters of the 
genus Etheostoma. 
Natural History. The fantail darter occupies riffles with grav- 
el or rubble substrate in streams of first through eight order; it 
lived in the Ohio River before canalization. In large streams it 
is found in shallow areas away from main currents. In tiny 
streams it may sometimes be scooped from beneath riffles 
that have virtually ceased to flow. Ultsch, Boschung, and 
Ross (1978) have demonstrated that it tolerates low oxygen 
levels for short periods, greatly aiding its survival during low 
flow. Trautman (1957) reports its former abundance in prairie 
streams of northwestern Ohio and in the shoals around west- 
ern Lake Erie islands. Scott and Crossman (1973) state that 
Canadian populations breed in small streams but overwinter 
in deeper pools downstream. Fantail darters occur at higher 
elevations in the eastern mountains than do most darters. We 
are able to take specimens in winter in Kentucky when scul- 
pins are the only other active fish. 
Breeding behavior is described in part by Lake (1936) and 
more completely by Winn (1958a,b). Males establish and de- 
fend territories around rocks with some clearance above a silt- 
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Distribution of Etheostoma jlabel/are
named Catonotus darter in the upper Tennes e basin, super-
ficial y similar to E. jlabel/are, awaits formal recognition.
Dorsu bears an average of 8 saddles in younger individ-
uals which tend to beco e continuous with a like number of
lateral blotches in adults, especial y males. Anteriorly 1 or 2
blotches are never in contact with a saddle. Some individuals,
especial y females, are not so consistently banded, or have
pat ern partly obscured by a general y mot led appearance.
Lower side is spot ed and bel y is clear to stippled. any
scales on upper half of body have dark central spots and in
some populations these may create horizontal lines. Humeral
area usual y is slightly elevated and covered by a dark ark
which ay continue ventral y behin pectoral fin. A basicau-
dal spot may not develop, ay be distinct, or may be divided
into separate dorsal and ventral spots.
Preorbital bar is dark to dif use and does not eet coun-
terpart on snout. Suborbital bar is a s al , usual y diffuse
spot, so etimes absent. Postorbital bar is dark to dusky,
crossing cheek and opercle. entral surface of head and
breast are stippled to varying degrees.
Spiny dorsal fin stands but hal as high as soft dorsal fin;
in adult ales each spine is expanded at tip. In breeding ales
epider is at base of fin beco es thickene and turgid, per-
haps producing a substance protective of eggs in the nest. In
some cases there is a dusky sub arginal band, in others a
dusky basal band. Fe ales usual y have a dusky basal band.
In both sexes rays and e branes of soft dorsal fin bear scat-
tered dark arkings often prod ci eak horiz tal bands.
Fan-shaped caudal fin has 5-7 bol dark avy vertical bands.
nal fin varies fro clear to basall darkened. Pelvic and pec-
toral fins are clear or slightly darke basall .
heek, opercle, breast, nape, and anterior hal of bel y are
naked. ateral line consists 45-55 (44-59) scales, the first
14-40 p r . in counts are: dorsal III ( I-I ), 13-14 (12-
15); anal II, 7-9; pectoral us all 13. ertebrae us all nu -
er 33-34 in subspecies li e l m and 34-36 in su s jl -
bel/are, though Scott and ross an (1973) report 32-34 for
anadian speci ens of the latt r.
Subspecies jl as el develo e erti l ands on
and sho s little te t ar de el r-
iz tal a ds e ce t to an incre si extent st ar al
the lower Ohio River basin. Subspecies lineolatum displays
horizontal bands prominently. Subspecies brevispina has a
light body coloration against which sad les and vertical bands
stand out; also snout is more rounded and mouth more nearly
horizontal.
Bre ding males are not colorful, as shown in color plate,
but are extremely modified in shape of head, nape, and spiny
dorsal fin. Some individuals develop a dark head and yel ow-
ish body, others become fairly dark al over. Male genital pap-
il a is a flat ened triangular tube, much smal er than in most
darters. Bre ding females are not colorful nor altered in head
shape, though often distended in bel y to a degre unusual
among darters. Genital papil a is a circular pad.
Distribution. The only member of subgenus Catonotus with
an extensive range, the fantail darter occurs from southern
Quebec acros the southern Great Lakes to the head of the
Mis is ippi basin in isconsin and Minnesota, southward to
northern Arkansas, and eastward throughout the Ohio River
basin. It occurs in rivers of the Atlantic slope from the Pee
De north to the upper Hudson. However, its absence in the
Rappahannock, York, and Delaware rivers and its probably
recent appearance in the Susquehanna suggests that the more
northerly of these basins may have gained this species by re-
cent introduction. Populations in western North Carolina
se m long established and need taxono ic study.
Populations in the Pee Dee, Roanoke, and New rivers and
parts of the upper Tennes ee have been referred to subspecies
brevispina. Other Atlantic coast populations and those of the
St. Lawrence basin and virtual y al of the Ohio basin are con-
sidered to be subspecies jlabel/are. Populations est of the
ississippi are general y considered to be subspecies lineo-
latum. Pflieger (1975) indicates that isolated populations in
the southeastern Ozarks are subspecies flabel are. Jenkins,
Lachner, and Schwartz (1971) and Clay (1975) ention a
lineol t m type in the Guyandot and Big Sandy rivers.
uestions concerning the fantail darter and possible rel-
atives re ain the largest species proble a ong darters of the
genus Etheostoma.
atural History. The fantail darter occupies rif les ith grav-
el or rubble substrate in strea s of first through eight order; it
lived in the hio River before canalization. In large strea s it
is found in shal o areas a ay fro ain currents. In tiny
strea s it ay so eti es be scooped fro beneat riffles
that have virtual y ceased to flow. ltsch, oschung, and
Ros (1978) have de onstrated that it tolerates low oxygen
levels for short periods, greatly aiding its survival during lo
flo . raut an (1957) reports its for er abundance in prairie
strea s of nort est r hio and in the shoals around est-
ern ake rie islands. Scott and ross an (1973) state that
anadia populations bree in s al strea s b t over i t
i deeper ls do nstrea . antail darters occ r at higher
elevations in the eastern ountains than do ost darters. e
are able to take speci ens in i t r in entucky hen scul-
pins are the only other active fish.
reeding beha i r is escri in part ake (1936) and
ore c l t l b i ( , ). ales establish and de-
fend territ ries ar r c s it so e clearance above a silt-
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free substrate. The spiny dorsal fin is used to clean the under- 
side of the rock. A female moves under the rock and lays an 
average of 38 eggs in a single layer. Spawning position is head 
to tail, the female inverted and the male upright except at the 
moment of fertilization. About 450 eggs per female are laid, 
several spawnings with the same or different males being re- 
quired. Lake (1936) and Cross (1967) add more observations, 
and Cooper (1979) has studied eggs and larval development. 
Karr (1964) found larger but fewer males than females in 
Iowa. By contrast Baker (1978) found males to be more nu- 
merous and to outlive females by 6 months, reaching 2.5 
years. 
Turner (1921) reported midge larvae and other aquatic in- 
sects to be the principal dietary components. Small (1975) 
found isopods and amphipods to be seasonally important; he 
determined growth rates and production by dry weight and . 
kilocalories per sq m, as well as changing relationships of the 
above factors associated with stream order. Adamson and 
Wissing (1977) used their electivity index to determine real 
food preferences, and found morning and evening to be feed- 
ing peaks. 
The external and internal parasites of fantail darters are 
summarized by Hoffman (1967). This darter may occasion- 
ally serve as food for sculpins and for game fishes but is not 
important in this regard. 
Abundance. The fantail darter is the most abundant darter lo- 
cally and is common throughout much of its range. 
Name. Flabellare means fanlike, in reference to the caudal 
fin. Lineolatum means "with fine lines" and refers to the hor- 
izontal bands on the body. Brevispina means short spine, call- 
ing attention to the spiny dorsal fin of fantail darters gener- 
ally. 
Etheostoma kennicotti (Putnam) Plate 22 
Stripetail Darter Subgenus Catonotus 
Description. An average sized, rather slender member of its 
subgenus reaching 69 mm SL but not often exceeding 50 mm 
SL. It is typical of subgenus Catonotus in having a deep cau- 
dal peduncle, a low spiny dorsal fin, frenum, interrupted 
supraorbital and infraorbital canals, and closely set pelvic 
fins. Gill membranes are moderately connected. A prominent 
submarginal dark band in the spiny dorsal fin is the principal 
feature distinguishing this species from Etheostoma flabel- 
lare. 
Back has about 7 small saddles, often poorly defined. 
Small individuals usually have 11-12 evenly spaced lateral 
blotches which tend to become vertically elongated in adults. 
Irregularly placed dark areas on upper side obscure pattern in 
many cases. Some individuals tend to have spots arranged in 
horizontal lines along upper half of body. Belly is clear. A 
basicaudal spot varies in size and intensity and may be flanked 
above and beneath by less prominent spots. There is a prom- 
inent humeral spot. 
Distribution of Etheostoma kennicotti 
Distinct preorbital bar fails to meet counterpart on snout. 
Suborbital bar is often absent in western populations, weakly 
developed in eastern populations. Postorbital bar is short and 
distinct. Lower cheek, opercle, ventral surface of head, and 
breast are stippled with dark pigment. 
Spiny dorsal fin has a narrow submarginal dark band 
which is quite prominent in males; basally fin is clear to stip- 
pled. In males tips of spines are expanded into knobs; females 
are unusual in that tips of spines are also expanded, though 
not to the degree found in males. Soft dorsal fin is diagonally 
banded due to dark pigment in rays and associated portions of 
membranes. Fan-shaped caudal fin has 5-7 prominent vertical 
bands formed similarly to those in soft dorsal fin. Anal and 
pelvic fins are clear; pectoral is clear to weakly banded. 
Cheek, opercle, nape, and breast lack scales. Anterior half 
of belly is naked or incompletely scaled. Lateral line consists 
of 40-49 scales, the first 20-25 pored. Small specimens are in- 
completely developed and have fewer pored scales. Fin counts 
are: dorsal VII-VIII, 10-12; anal 11, 7-8; pectoral usually 13. 
Vertebrae number 34 (32-35). 
Variability in size and to some extent pattern is great, par- 
ticularly when comparing populations from western Kentucky 
or southern Illinois with those of the upper Cumberland River 
basin. Page and Smith (1976) found the variation to be clinal 
and recommended that no subspecies be recognized. 
Breeding males are not brightly colored but touches of yel- 
low and orange develop on body and fins as shown in color 
plate. As in Etheostoma flabellare, head and nape may be- 
come swollen. Male genital papilla is flat and pointed, very 
much smaller than that in most darters. Females do not devel- 
op breeding colors. Genital papilla is a circular pad with deep 
radiating grooves. 
Distribution. Occurs from the southern tip of Illinois south- 
ward and eastward to the head of the Green and Cumberland 
rivers and almost to the head of the Tennessee River. Gaps in 
this range occur in the lower Green and middle Cumberland 
basins. 
Natural History. The stripetail darter usually is found in 
small shallow streams with rocky substrate and moderate gra- 
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dient. In riffles it is found where rubble offers good protec- 
tion. In pools protection is sought beneath stones or undercut 
banks. In the lower Tennessee River basin this species occurs 
in gravel- or sand-bedded streams, often where overhanging 
vegetation occurs at poolside. 
Page (1975a) conducted stream and aquarium studies on 
the stripetail darter. The sex ratio among young specimens fa- 
vored females 1.4:l.O. Mortality rates were high for both 
sexes. Males grew faster and lived longer, almost to their third 
year. Large males usually attracted breeding females before 
smaller males did and were able to obtain good breeding sites 
through combative behavior. Courtship preceded spawning, 
which occurred head to tail or head to head beneath flat 
stones. Females laid 1-2 eggs at a time until 20-80 were placed 
in a single layer on the underside of the stone. Nests contained 
50-400 eggs. Aquarium-held specimens were daylight spawn- 
ers. Competition for nest sites with Etheostoma squamiceps is 
possible. Adults fed on immature insects and crustaceans. 
In the upper Cumberland basin the stripetail darter is asso- 
ciated with E. baileyi, E. caeruleum, E. nigrum, and E. 
sagitta. In the rest of its range it usually comes into contact 
with 1 or more other members of subgenus Catonotus. Its uni- 
form abundance in the upper Cumberland basin contrasts 
with its sporadic abundance elsewhere and suggests the possi- 
bility of severe competition with its close relatives. 
Abundance. This species is in no danger of extirpation. Chan- 
nel modification poses the main threat to western popula- 
tions, and stripmining to certain eastern populations. 
Name. Named in honor of Robert Kennicott, who first caught 
the species in southern Illinois. 
Etheostoma neopterum Howell & Dingerkus Plate 22 
Lollypop Darter Subgenus Catonotus 
Description. A robust, average sized member of its subgenus 
reaching 65 mm SL in males and about 50 mm SL in females. 
It is typical of subgenus Catonotus in having a deep caudal pe- 
duncle, a low spiny dorsal fin, frenum, interrupted supratem- 
poral canal, and closely set pelvic fins. The infraorbital canal 
is sometimes uninterrupted. Gill membranes are separate, 
usually overlapping anteriorly. The soft dorsal fin apparently 
is unique among darters. 
Dorsum is crossed by 6-1 1 poorly defined saddles. Several 
oval blotches contrast poorly with dusky side. Breeding males 
become very dark, sometimes developing 10-12 dark vertical 
bars on side. Humeral spot is small, usually quite dark. Basi- 
caudal spot is small and poorly defined. 
Distinct preorbital bar does not meet counterpart on 
snout. Dusky suborbital bar is fairly long and directed some- 
what posteriorly. Postorbital bar extends almost across cheek 
and is narrowly separated from a weaker continuation across 
opercle. Cheek and opercle become steadily lighter ventrally. 
Ventral surface of head and breast vary from almost clear to 
dusky in mature males. 
Distribution of Etheostoma neopterum 
In specimens other than breeding males, spiny dorsal fin 
has clear spines and mottled membranes; soft dorsal fin is 
weakly banded and has a scalloped margin caused by rays ex- 
tending a little beyond membranes; rounded caudal fin has 
broad wavy vertical dark bands; anal and pelvic fins are clear 
to basally dusky; and pectoral fin supports weak vertical 
bands. In breeding males spiny dorsal fin is dark except for 
white or yellow knobs at tips of spines; elongated tips of soft 
dorsal fin are yellow and expanded into terminal knobs. 
Membranes are dark except for occasional clear oval win- 
dows, and membranes are restricted to basal half of rays; anal 
and pelvic fins are dark but caudal and pectoral fins differ lit- 
tle from nonbreeding individuals. 
Cheek varies from naked to scaled. Opercle has few to 
many exposed scales. Nape is scaled but anterior scales may 
be embedded. Breast is naked; belly is fully scaled. Lateral 
line consists of 46-51 (41-58) scales, the last 11-18 (7-27) un- 
pored. Fin counts are: dorsal VIII-X, 11 (9-12); anal 11, 7 (6- 
9); pectoral usually 12. Vertebral number is not reported. 
Breeding males develop black and yellow pigmentation 
but are not colorful, as shown in color plate. Genital papilla is 
small, flattened, and triangular. Breeding females are not 
colorful. Female genital papilla is a rounded grooved pad. 
Distribution. Restricted to tributaries of the lower Tennessee 
River from Shoal Creek in Alabama and Tennessee north- 
ward to the mouth of the river in Kentucky. 
Natural History. The lollypop darter usually inhabits spring- 
or seepage-fed creeks with depths of less than 1 m. It is rather 
secretive, living beneath undercut banks, especially where leaf 
litter, detritus, or tree roots offer additional protection. 
Sandy substrates characterize most sites of capture. Etheo- 
stoma duryi, E. simoterum, and E. squamiceps were reported 
as darter associates at the type locality by Howell and Dinger- 
kus (1978), who offer some ecological information. Kuehne 
and James Small captured the male illustrated here with sev- 
eral females, E. nigrum, and the "redbelly snubnose darter" 
on a 1970 trip but never pursued the problem of this strange 
darter. Page and Mayden (1979) found eggs to be laid on 
undersides of flat rocks. 
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Etheostoma (Catonotus) 15 1 
Abundance. The lollypop darter appears to be in no danger of 
extirpation. It is sporadically distributed and should be care- 
fully monitored. 
Name. Neopterum means new fin in reference to the unique 
soft dorsal fin of breeding males. The unusual common name 
refers to the same knobbed structures. 
Etheostoma obeyense Kirsch Plate 22 
Barcheek Darter Subgenus Catonotus 
Description. A rather large slender member of its subgenus 
reaching 68 mm SL in our largest specimen. It is typical of 
Catonotus in having a deep caudal peduncle, a low spiny dor- 
sal fin, frenum, interrupted supratemporal and infraorbital 
canals, and closely set pelvic fins. Gill membranes are sep- 
arate. Lack of both suborbital bar and horizontal lines on 
body distinguishes it from other barcheeked darters except for 
E. smithi, which differs in usually having fewer pored lateral 
line scales. 
Most individuals have 6-7 dorsal saddles, 1 or more of 
which may be indistinct. Saddle on nape may be broken into 
blotches. Nine to 11 vertically elongated lateral blotches may 
in many cases be joined to saddles by zigzag lines of dark pig- 
ment on upper side. A distinct humeral bar continues ven- 
trally behind pectoral fin. 
Preorbital bar fades near snout and does not meet counter- 
part. Suborbital bar is absent or represented only by slight 
stippling. Postorbital bar passes above cheek bar before cross- 
ing cheek and opercle. Lower cheek and opercle are stippled, 
or in mature males reticulated. Lower surface of head and 
breast are clear to stippled. 
Only membranes in spiny dorsal fin are pigmented, and 
these most strongly near base. Males have a dark spot at ante- 
rior base of this fin. Pigment in membranes of soft dorsal fin 
produces several weak diagonal bands. Vertical bands in cau- 
dal fin are virtually absent in some males. Anal fin has a 
dusky border in mature males but otherwise lacks pigmenta- 
tion; anal spines are unusually short. Pelvic fin is clear and 
with its partner may form a cuplike structure. Weak vertical 
banding in pectoral fin is entirely absent in 3 ventralmost rays 
and membranes. 
Cheek, opercle, nape, breast, and at least anteriormost 
portion of belly are naked. Lateral line consists of 41-52 
scales, only the first 6-21 pored. Fin counts are: dorsal VII- 
IX, 12-15; anal II,7-10; pectoral 12-13. Vertebrae number 35- 
36. 
Breeding males become rather colorful as shown in color 
plate. Genital papilla is a small triangular flap. Breeding fe- 
males may develop traces of yellow on body, cheek bar, and 
appropriate fins but are not colorful. Genital papilla is a cir- 
cular pad with radiating grooves. 
Distribution. Occurs in tributaries of the Cumberland River 
from the Big South Fork in Kentucky to the Obey River in 
Tennessee. A downstream population discussed and briefly 
Distribution of Etheostoma obeyense 
characterized by Kuehne and Small (1971) is now considered 
to be Etheostoma smithi. 
Natural History. The barcheek darter is common in pools in 
creeks up to third order but is quite rare in larger streams. It 
usually occurs in association with rubble, organic debris, or 
steep banks which afford some protection. In spring this spe- 
cies may be common in steadily moving currents, where we 
have observed males establishing territories and guarding 
nests beneath flat rocks. In Kentucky it breeds in April and 
May, sometimes in close proximity with Etheostoma flabel- 
lare. 
E. obeyense seems to occur to the exclusion of other bar- 
cheeked darters, though it is in close proximity to E. virgatum 
and E. smithi. The situation suggests that intense competition 
and competitive exclusion are involved. Page and Schemske 
(1978) note this exclusion among pool-dwelling members of 
Catonotus where competition for breeding sites may be in- 
tense. 
Etheostoma blennioides, E. caeruleum, E. flabellare, E. 
nigrum, and E. rufilineatum are the common darter associates 
of the barcheek darter in its small-stream habitat. 
Abundance. The barcheek darter occurs in most small streams 
within its restricted range and often is the most abundant 
darter present. It seems to be safe from threats. 
Name. Obeyense calls attention to the fact that the tjrpe spec- 
imens were captured in small streams within the Obey River 
basin. 
Etheostoma olivaceum Braasch & Page Plate 22 
Sooty Darter Subgenus Catonotus 
Description. A robust and rather large member of its sub- 
genus reaching 67 mm SL in our largest specimen. It is typical 
of subgenus Catonotus in having a deep caudal peduncle, a 
low spiny dorsal fin, frenum, interrupted supratemporal 
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canal, and closely set pelvic fins. Infraorbital canal is uninter- 
rupted. Gill membranes are slightly connected. It differs from 
Etheostoma squamiceps in lacking scales on cheek and oper- 
cle, and from E. neopterum in the absence in males of ex- 
panded tips on the soft dorsal fin. 
In many individuals 5-7 ill-defined dorsal saddles lie be- 
tween middle of spiny dorsal fin and caudal peduncle. In 
other specimens dorsum has irregular small blotches. Side is 
mottled and may also bear 8-9 broad vertical bands. Anterior 
part of lateral line may be unpigmented and appear as a clear 
line. Humeral spot is well developed but does not contrast 
well with side. There usually is a prominent vertical bar at 
base of caudal fin. Belly and ventral surface of caudal pedun- 
cle are pale. 
Distinct preorbital bar does not quite meet counterpart on 
snout. Bold postorbital bar crosses cheek and often continues 
across part of opercle. There is no suborbital bar. Lower 
cheek, opercle, ventral surface of head, and breast are pale 
but stippled. 
Dark submarginal and basal bands are poorly developed 
in spiny dorsal fin, which otherwise is lightly stippled. In 
males tips of spines are bent posteriorly but are not expanded. 
Rays of soft dorsal fin protrude slightly above margin of 
membranes; rays and sometimes adjacent membranes are al- 
ternately light and dark, producing a series of diagonal bands. 
Six to 9 vertical bands lie in caudal fin, pigmentation concen- 
trated in and adjacent to rays. Anal fin varies from clear to 
moderately stippled at base; first anal spine is much longer 
than second spine, following which there is a distinct notch in 
fin margin. Pelvic fin is clear to basally dusky and with its 
partner forms a slightly cup-shaped structure. Pectoral fin 
bears 6-9 faint vertical bands. 
Cheek and opercle are naked. Nape often is naked anteri- 
orly but has exposed or embedded scales posteriorly. Prepec- 
toral area varies from poorly to well scaled; breast has scat- 
tered scales or is naked. Belly is fully scaled. Lateral line con- 
sists of 44-58 scales, the first 13-46 pored. Fin counts are: dor- 
sal VIII-X, 12-13 (1 1-14); anal 11, 7-8 (6-9); pectoral 11-13. 
Vertebral number is not reported. 
Breeding males do not develop bright colors, instead dark- 
ening considerably as shown in color plate. Specimen illus- 
trated is the extreme example in our experience, relief offered 
only in cream or yellow fin margins and in caudal fin. Genital 
papilla of males is a short wide flap with a posteriorly directed 
median nipple. Breeding females, usually much smaller than 
adult males, do not develop bright colors. Genital papilla is a 
raised oval pad with alternating ridges and grooves. 
Distribution. Restricted in the middle Cumberland River 
basin of Tennessee to tributaries of the Caney Fork and to a 
few short Cumberland River tributaries near the mouth of 
Caney Fork. 
Natural History. The sooty darter inhabits small streams, 
usually being found in rocky pools less than 1 m deep. Less 
often it occurs in shallow runs or riffles with protective rub- 
ble. Its usual darter associates are Etheostoma atripinne and 
E. flabellare, both of which are far less common. 
Page (1980) found that males establish and defend territo- 
Distribution of Etheostoma olivaceum 
ries around flat rocks. Most successful males are in their sec- 
ond year but do not survive to a third year. Most egg produc- 
tion is accomplished by 1-year-old females, few of which sur- 
vive to their second year. Egg production is low, probably no 
more than 112 eggs. Males protect the nest, which may con- 
tain as many as 1,500 eggs, but not the young. Aquatic insects 
and small crustaceans are the main food items. Occasional 
parasites include a spiny-headed worm and the metacercariae 
of flukes. 
Abundance. Locally abundant within its narrow range, the 
sooty darter is not in present danger of extirpation. Valley 
farms and hillside pastures in the area are eroded in many 
cases but the impact is not apparent on this darter. Its very 
short lifespan and low reproductive potential could quickly 
change its status if conditions favoring reproduction were al- 
tered. 
Name. Olivaceum calls attention to the tan mottled appear- 
ance of this species. David Etnier, when he called our atten- 
tion to its existence, spoke of the then-unnamed species as a 
"dirty darter" because of its unkempt appearance. That name 
was used in the species description but altered to sooty darter 
in Robins et al. (1980). 
Etheostoma smithi Page & Braasch Plate 23 
Slabrock Darter Subgenus Catonotus 
Description. A rather small slender member of its subgenus 
reaching 52 mm SL. It is typical of subgenus Catonotus in 
having a deep caudal peduncle, a low spiny dorsal fin, 
frenum, interrupted supratemporal and infraorbital canals, 
and closely set pelvic fins. Gill membranes are separate to 
slightly joined. Lack of horizontal banding and a suborbital 
bar distinguish it from barcheeked darters other than Etheo- 
stoma obeyense, which has a higher average number of pored 
lateral line scales. 
52 ERICAN
l, l sely t l i i . it l l i i t
t . ill r r li tl ne~t . t i
t e st i i l i les
le, . ce l -
ti t t rs l fi .
i i i - il l l i -
t i l i rsal i l .
t r i ens r s i l ll i
ttl lso -9 t l .
l t l li r s
li e. t is ll l s
ll it i .
l i . ll t l l
le re l .
i t s it t t
t. l r sses
r ss r l . is .
, r l , t l rf
ti le .
r r i r l
i s i rsal fi , i t i is tl
l s ti s i es re t ri rl r .
ays s ft rsal i r t li tl
ra es; s ti j r s l-
t r t l li t r , r i ries i l .
ix to rti l lie i l fin, i t ti -
tr t i a j to r s. l fin ri fr l r t
oderatel sti l t ; first al i e is l
t a s s i , f ll i g i t r is i t t i
fin ar i . l i fin is l r t it ts
rt r f r s sli tly - tr t r . t in
rs 6-9 faint erti l s.
e a ercle re e . ft is t ri-
rl t as s les t -
t r l r ries fr t ll le ; s t-
t r scales r is ll is f ll l . t li -
ists - 8 scales, t first 3-46 r . i t r : r-
sal III- , 12-13 ( 1-14); al II, -8 ( - ); t r l -13.
erte ral r is t r rt .
r e i ales o e el l rs, i r -
i i s s i l l i en ill s-
tr t is t tr ple i r rience, r
nly i r r ll fin r i s i l fi . ital
ill ales is s rt ide flap it ir t
e i i l . ree i g fe ales, ll s ll r t
lt ales, o t e elop ri t l r . it l ill is
rais al it lt r ti ri es r .
i i tio . estri t i t e i l rl i
si ennessee to tri t ri t e a ey r t
fe short u erl iver tri t ri s t e t
ane ork.
t ral ist ry. he sooty arter i a its s all str s,
s ll i f nd i r l l ss t . ss
fte it cc rs i s allo r s r riffl it r t r -
le. Its s l rt r i t re t eost a t i e
. l ll r , t ic are far less .
a e (1980) f und t t ales est li f t rrit -
t
i s t
i
les,
2 . l
i s , , t
ll t s .
fl s.
ance.
t t r .
f r s ill i t r
ses is t .
t s iti i
. li lls
i ies.
ti it i t ce, ies
t
s i ies i ti
i i s t l. ).
t
l r c t s
i ti . t ll t
r i . It is t i l s t s i
i l l l i ,
frenu , i t i fr r it l
l l t l i i s. ill r
li tl
i ti t rt rs t
se, i
l t r l i les.
Distribution of Etheostoma smithi 
Dorsum usually bears 6-8 small rectangular saddles; the 
first may be missing and others occasionally contrast poorly 
with cross-hatching which extends onto back from side. There 
are 8-12 lateral blotches, the anterior ones small and oval and 
those toward tail vertically elongated. Lower side is lightly 
stippled and belly is clear. A prominent humeral bar continues 
ventrally behind pectoral fin. 
Preorbital bar is prominent, not quite meeting counterpart 
on snout. Postorbital bar is narrow and recurved upward 
along margin of cheek bar, not quite reaching opercle. Subor- 
bital bar is virtually absent, fused into anterior margin of 
cheek bar. Ventral surface of head and breast are clear to 
lightly spotted. 
Spiny dorsal fin membranes are lightly stippled except for 
a distinct dark spot at anterior base, best seen in males. Sev- 
eral weak diagonal bands cross soft dorsal fin, and rather 
weak vertical bands cross caudal fin. Anal fin is clear except 
for basal darkening in males. Pelvic fins are clear or weakly 
stippled near base in males. Weak vertical bars are confined to 
dorsal half of pectoral fin. 
Cheek, opercle, nape, breast, and anterior part of belly are 
naked. Lateral line consists of 41-54 scales of which only the 
first 5-1 1 (2-13) are pored. Fin counts are: dorsal VIII-X, 13- 
15; anal 11, 8-10; pectoral 11-13. Vertebral number is not re- 
ported. 
In breeding males coloration is most intense on head and 
fins, as shown in color plate. Genital papilla is a small trian- 
gular flap much widened at base. Breeding females may de- 
velop a little yellow or orange in fins and on cheek bar but are 
not colorful. Genital papilla is a circular pad with radiating 
grooves. 
Distribution. Occurs sporadically in the lower Cumberland 
River basin from below Caney Fork in Tennessee to the 
mouth of the river in Kentucky. It extends up the Tennessee 
River basin to tributaries of the lower Duck River. 
Natural History. The slabrock darter typically lives in shallow 
pools of small streams. It may be captured beneath rocks, 
brush, and overhanging banks. We have seen it in streams 
lacking a rocky substrate and with murkier water than typifies 
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the habitat of other barcheeked darters. Etheostoma squami- 
ceps and E. kennicotti are occasional associates of the slab- 
rock darter. 
Page and Burr (1976) found this to be a short-lived spe- 
cies, 2 years maximally. Males grow faster but only constitute 
about 40% of hatchlings and do not survive as well into the 
second year. Females lay only 19-69 eggs in a season spanning 
April to mid-June. Much of this species' behavior resembles 
that reported for E. kennicotti. 
Abundance. The slabrock darter is common at widely sep- 
arated places but rarity or absence in intervening areas cannot 
be attributed to human interference. Possibly competitive ex- 
clusion by other members of subgenus Catonotus accounts 
for sporadic occurrence of this species, which is in no present 
danger of extirpation, however. 
Name. Named in honor of Philip W. Smith of the Illinois 
Natural History Survey, contributor to several fields of verte- 
brate natural history. 
Etheostoma squamiceps Jordan Plate 23 
Spottail Darter Subgenus Catonotus 
Description. A robust darter and the largest of its subgenus, 
reaching 85 mm SL. It is typical of subgenus Catonotus in 
having a deep caudal peduncle, a low spiny dorsal fin, 
frenum, interrupted supratemporal and infraorbital canals 
(infraorbital rarely uninterrupted), and closely set pelvic fins. 
Gill membranes are separate, sometimes overlapping anteri- 
orly. Prominent basicaudal spots and heavy scalation on the 
head are unique characteristics for the subgenus. 
Dorsum supports 6-8 small saddles which may be rather 
obscure. Upper side is variously stippled, mottled, or covered 
with zigzag open V-shaped lines. Likewise the rest of body, 
save clear belly, may be mottled or covered with wavy bands 
or may support poorly defined vertical bands. A distinct mid- 
caudal black spot usually is flanked above and below by lesser 
spots. Small humeral spot is not prominent. 
Preorbital bar does not meet counterpart on snout. Subor- 
bital bar varies from diffuse to prominent, sometimes poste- 
riorly directed at tip. Postorbital bar is distinct, sometimes 
flanked above by a parallel band. Particularly in males, cheek 
has several horizontal or diagonal marks. Ventral surface of 
head and breast are clear to stippled. 
Spiny dorsal fin has clear to lightly stippled membranes 
and alternately light and dark spines; in breeding males fin 
darkens and develops somewhat expanded tips. Soft dorsal 
fin membranes also are clear and rays are alternately light and 
dark; in breeding males fin darkens, leaving unpigmented 
oval windows. Caudal fin membranes are clear; alternate light 
and dark marks on rays produce prominent vertical bands. 
Anal and pelvic fins are clear, or are stippled in mature males. 
Cheek is partly naked but is scaled behind eye. At least 
upper part of opercle is scaled. Nape may have embedded 
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Distribution of Etheostoma squamiceps 
scales toward head but has exposed scales posteriorly. Breast 
and prepectoral area have small scales, sometimes partly em- 
bedded. Lateral line consists of 40-57 scales, the first 19-42 
pored. Fin counts are: dorsal VIII-IX (VII-X), 11-14; anal 11, 
6-8; pectoral usually 12. Vertebrae number 36 (35-38). 
Spottail darters differ somewhat in different parts of their 
range but subspecies have not been proposed. 
Breeding males do not develop bright breeding colors, as 
shown in color plate. They become quite dark; head blackens 
and becomes swollen. Most breeding males are old individuals 
much larger than gravid females. Modified tips of dorsal 
spines and rays are unusual but not unique for the subgenus. 
Genital papilla is a small triangular flap. Breeding females are 
not at all colorful. Genital papilla is an oval pad, radially 
grooved. 
Distribution. Widely but sometimes sporadically distributed 
through the Green River in Kentucky and southward through 
the lower and middle portions of the Cumberland and Tennes- 
see basins as far south as northern Alabama. The spottail 
darter enters southern Illinois and Indiana. Short eastern trib- 
utaries of the Mississippi River from the confluence of the 
Ohio River to Reelfoot Lake contain this or a closely related 
unnamed form. 
Natural History. An inhabitant of small to medium sized 
streams of low to moderate gradient, the spottail darter may 
be found in quiet pools beneath stones, brush, aquatic vegeta- 
tion, or undercut banks. It is quite tolerant of murky condi- 
tions but not of excessive amounts of silt. This species is also 
found in large river backwaters. 
Page (1974b) found this to be a long-lived Catonotus 
darter, reaching 4 years in males and perhaps 3 years in fe- 
males. An initial sex ratio of 2:l in favor of females results in 
a few old breeding males reproducing with numerous smaller 
and younger females. Spawning occurs beneath flat rocks in 
pools or riffles with slow current. Females may produce as 
many as 357 ova, and nests may contain up to 1,500 eggs. 
Spawning occurs upside down, head to head. March and 
April are peak spawning months but small males may nest 
successfully in May. Diet is more varied than in certain other 
Catonotus darters, including young crayfish in early spring. 
The spottail darter may be found with several of its con- 
geners in various parts of its range and is competitively suc- 
cessful in such situations. Darter associates include most 
small stream species within its range. 
Abundance. Locally abundant, the spottail darter is in no 
danger of extinction or even serious depletion. It is one of the 
few fishes that are common in the coalfields of western Ken- 
tucky, and does better than most small-stream fish in agricul- 
tural regions. 
Name. Squamiceps means scaled head, referring to the scales 
on the cheek, opercle, and breast, an exceptional condition 
among Catonotus. 
Etheostoma striatulum Page & Braasch Plate 23 
Striated Darter Subgenus Catonotus 
Description. A small slender member of its subgenus reaching 
47 mm SL. It is typical of Catonotus in having a deep caudal 
peduncle, a low spiny dorsal fin (sometimes rather arched), 
frenum, interrupted supratemporal and infraorbital canals, 
and closely set pelvic fins. Gill membranes are separate. It ap- 
pears most similar to Etheostoma barbouri but has only a 
weak suborbital bar at best. 
Dorsum is crossed by 6 small rectangular saddles; a sev- 
enth saddle may develop on nape. Pigment running through 
scales produces horizontal banding along side; a secondary 
diagonal pattern may develop. Nine to 11 oval midlateral 
blotches and a dark humeral bar with a ventral extension be- 
hind pectoral fin complete body pattern. 
Prominent preorbital bar fails to meet counterpart on 
snout. Suborbital bar is weak or reduced to a spot. Postor- 
bital bar follows margin of cheek bar upward and ends before 
reaching opercle. Ventral surface of head is often stippled and 
breast is lightly stippled. 
Spines of spiny dorsal fin are clear and membranes are 
lightly stippled except for a dark spot well behind anterior 
margin of fin base; there may be a narrow marginal dark 
band, as well. Soft dorsal fin supports 3-4 diagonal dark 
bands and some additional darkening along base. There are 4- 
5 weak vertical bands in caudal fin. Anal fin varies from clear 
to stippled, darkening confined mostly to base. Pelvic fin is 
clear or has some pigmentation along anterior margin. Weak 
banding in pectoral fin excludes lower 3 rays and membranes. 
Cheek, opercle, nape, and breast are naked. Belly is fully 
scaled. Lateral line consists of 40-46 (38-50) scales, only the 
first 6-12 (2-18) pored. Fin counts are: dorsal VIII-IX, 12-14; 
anal 11, 8-9 (7-10); pectoral 10-12. Vertebral number is not re- 
ported. 
Breeding males develop bright colors on fins and some on 
body as shown in color plate. Genital papilla is a small trian- 
gular flap. Breeding females develop touches of dull orange or 
yellow on appropriate fins and cheek bar but are not colorful. 
Genital papilla is an oval pad with radiating grooves. 
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Distribution of Etheostoma striatulum 
Distribution. The most restricted darter in subgenus Catono- 
tus, the striated darter is found in tributaries of the Duck 
River in Bedford and Marshall counties, Tennessee. 
Natural History. The striated darter occurs in shallow pools 
of limestone-bedded creeks and seeks shelter beneath stones, 
brush, and ledges. Habitat information presented by Page 
and Braasch (1976) is expanded by Page (1980). Striated dart- 
ers usually live a single year, only a few living to reproduce a 
second time. Spawning beneath stones was not directly ob- 
served but probably resembles that of other barcheeked spe- 
cies. Females carry up to 108 eggs, and a nest contains an 
average of only 155 eggs. Females slightly outnumber males. 
Food is principally aquatic insect larvae and small crustacea. 
Ectoparasites are also reported. 
Abundance. Page (1980) states that the striated darter is rare 
except at a few sites and that agricultural practices have led to 
altered stream conditions that do not favor this darter. On a 
recent trip Kuehne was unable to get a specimen at the type lo- 
cality or elsewhere and observed heavy use of local streams by 
cattle. More than the physical disturbance of trampling, ma- 
nure dropped directly into the stream creates severe oxygen 
problems that may be quite detrimental to the striated darter. 
Only Etheostoma squamiceps now is abundant in most of the 
headwater localities that formerly yielded striated darters. 
Deacon et al. (1979) do not list the striated darter as rare 
or endangered. It should be so treated, in our opinion. Page 
(personal communication) also failed to capture specimens re- 
cently and is seriously concerned over this situation. 
Name. Striatulum means striated. 
Etheostoma virgatum (Jordan) Plate 23 
Striped Darter Subgenus Catonotus 
Description. A moderately large slender member of its sub- 
genus reaching 65 mm SL in our largest specimen. It is typical 
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of Catonotus in having a deep caudal peduncle, a low spiny 
dorsal fin, frenum, interrupted supratemporal and infraor- 
bital canals, and closely set pelvic fins. Gill membranes are 
separate. It is most similar to Etheostoma striatulum only in 
that each has horizontal lines on the body; those of E. vir- 
gatum are less delicate in appearance. 
Dorsum is crossed by 6-7 small faint saddles. In some indi- 
viduals longitudinal bands occur on back, partly obscuring 
saddles. Eight to 11 small lateral blotches tend to be obscured 
by numerous horizontal dark bands. Banding weakens on 
lower side, and belly is clear. 
A distinct humeral bar continues ventrally behind pectoral 
fin in most specimens. A distinct caudal spot is absent but 
there may be a concentration of spots at base of tail. 
Preorbital bar initially is distinct but fades on snout, fail- 
ing to meet counterpart. Suborbital bar is absent. Postorbital 
bar follows margin of cheek patch upward before crossing 
cheek and usually opercle. Lower cheek, opercle, ventral sur- 
face of head, and breast are usually clear but are stippled in 
mature males. 
Spines of spiny dorsal fin are clear; membranes are stip- 
pled lightly at margin and a little more heavily toward base. 
There usually is a dark basal spot in the second, third, and 
fourth membranes. Soft dorsal fin has weak diagonal dark 
bands produced by stippling on membranes. Similar stippling 
produces weak vertical bands in caudal fin; caudal rays may 
be somewhat darkened basally. Anal fin usually is clear but in 
males is darkened basally and usually along margin. Pelvic fin 
is clear. Pectoral fin rays are slightly darkened basally but 
spots on rays produce vertical bands only in dorsal half of fin. 
Cheek, opercle, nape, breast, and anterior half of belly are 
naked. Lateral line consists of 41-52 scales, the first 7-19 (4- 
21) pored, Fin counts are: dorsal VIII-IX (VII-X), 12-13 (10- 
14); anal 11, 8-9 (7-10); pectoral 12-13. Vertebrae number 35- 
37. 
Breeding males become colorful on fins, parts of body, 
and cheek bar, as shown in color plate. Genital papilla is a 
small triangular flap. Breeding females may develop touches 
of yellow or orange on fins, head, and body but are not color- 
ful. Genital papilla is an oval pad with radiating grooves. 
Western populations of E. virgatum have on the average 
fewer scales in lateral series than eastern populations, as noted 
by Kuehne and Small (1971), with an average decrease of 
about 5 pored scales. These 2 populations are separated by the 
range of E. obeyense, creating the possibility that E. virgatum 
may represent 2 subspecies or possibly 2 species. 
Distribution. Abundantly distributed in the Rockcastle River, 
Buck Creek, and Beaver Creek of the Cumberland River basin 
in Kentucky. A downstream population occurs in the middle 
and lower Cumberland River basin from the Caney Fork to 
the Red River in western Tennessee and Kentucky. 
Natural History. Etheostoma virgatum is common in second-, 
third-, and fourth-order creeks, where it usually is caught 
along protected banks or on sloping bottoms at depths of less 
than .5 m. In many areas it occurs in flat-bedded streams that 
flow over limestone but it is also conimon in streams flowing 
through sandstone or shale regions where pools are scoured to 
Distribution ofEtheostoma striatulum
Distribution. The most restricted darter in subgenus Catono-
tus, the striated darter is found in tributaries of the Duck
River in Bedford and Marshal counties, Ten es e .
Natural History. The striated darter oc urs in shal ow pools
of limestone-bedded cre ks and se ks shelter beneath stones,
brush, and ledges. Habitat information presented by Page
and Bra sch (1976) is expanded by Page (1980). Striated dart-
ers usual y live a single year, only a few living to reproduce a
second time. Spawning beneath stones was not directly ob-
served but probably resembles that of other barcheeked spe-
cies. Females car y up to 108 eg s, and a nest contains an
average of only 15 eg s. Females slightly outnumber males.
Food is principal y aquatic insect larvae and small crustacea.
Ectoparasites are also reported.
Abundance. Page (1980) states that the striated darter is rare
except at a few sites and that agricultural practices have led to
altered stream conditions that do not favor this darter. On a
recent trip Kuehne was unable to get a specimen at the type lo-
cality or elsewhere and observed heavy use of local streams by
cat le. More than the physical disturbance of trampling, ma-
nure drop ed directly into the stream creates severe oxygen
problems that may be quite detrimental to the striated darter.
Only Etheostoma squamiceps now is abundant in most of the
headwater localities that formerly yielded striated darters.
Deacon et al. (1979) do not list the striated darter as rare
or endangered. It should be so treated, in our opinion. Page
(personal communication) also failed to capture specimens re-
cently and is seriously concerned over this situation.
Narne. Striatulum means striated.
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of Catonotus in having a de p caudal peduncle, a low spiny
dorsal fin, frenum, inter upted suprate poral and infraor-
bital canals, and closely set pelvic fins. Gil membranes are
separate. It is most similar to Etheosto a striatulum only in
that each has horizontal lines on the body; those of E. vir-
gatum are les delicate in appearance.
Dorsum is cros ed by 6-7 smal faint saddles. In some indi-
viduals longitudinal bands occur on back, partly obscuring
saddles. Eight to 1 smal lateral blotches tend to be obscured
by numerous horizontal dark bands. Banding weakens on
lower side, and bel y is clear.
A distinct humeral bar continues ventral y behind pectoral
fin in most specimens. A distinct' caudal spot is absent but
there may be a concentration of spots at base of tail.
Preorbital bar initial y is distinct but fades on snout, fail-
ing to me t counterpart. Suborbital bar is absent. Postorbital
bar fol ows margin of che k patch upward before cros ing
che k and usual y opercle. Lower che k, opercle, ventral sur-
face of head, and breast are usual y clear but are stippled in
mature males.
Spines of spiny dorsal fin are clear; membranes are stip-
pled lightly at margin and a lit le more heavily toward base.
There usual y is a dark basal spot in the second, third, and
fourth membranes. Soft dorsal fin has weak diagonal dark
bands produced by stip ling on membranes. Similar stippling
produces weak vertical bands in caudal fin; caudal rays may
be somewhat darkened basal y. Anal fin usual y is clear but in
males is darkened basal y and usual y along margin. Pelvic fin
is clear. Pectoral fin rays are slightly darkened basal y but
spots on rays produce vertical bands only in dorsal half of fin.
Che k, opercle, nape, breast, and anterior half of bel y are
naked. Lateral line consists of 41-52 scales, the first 7-19 (4-
21) pored, Fin counts are: dorsal VI -IX (VI -X), 12-13 (10-
14); anal II, 8-9 (7-10); pectoral 12-13. Vertebrae number 35-
37.
Bre ding males become colorful on fins, parts of body,
and che k bar, as shown in color plate. Genital papil a is a
small triangular flap. Bre ding females may develop touches
of yellow or orange on fins, head, and body but are not color-
ful. Genital papil a is an oval pad with radiating gro ves.
Western populations of E. virgatum have on the average
fewer scales in lateral series than eastern populations, as noted
by Kuehne and Small (1971), with an average decrease of
about 5 pored scales. These 2 populations are separated by the
range of E. obeyense, creating the pos ibility that E. virgatum
may represent 2 subspecies or pos ibly 2 species.
Distribution. Abundantly distributed in the Rockcastle River,
Buck Cre k, and Beaver Cre k of the Cumberland River basin
in Kentucky. A downstream population oc urs in the mid le
and lower Cumberland River basin from the Caney Fork to
the Red River in western Ten es e and Kentucky.
Description. A moderately large slender member of its sub-
genus reaching 65 mm SL in our largest specimen. It is typical
Etheostoma virgatum (Jordan)
Striped Darter
Plate 23
Subgenus Catonotus
Natural History. Etheostoma virgatum is common in second-,
third-, and fourth-order cre ks, where it usually is caught
along protected banks or on sloping bottoms at depths of les
than .5 m. In many areas it oc urs in flat-bed ed streams that
flow over limestone but it is also common in streams flowing
through sandstone or shale regions where po ls are scoured to
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Distribution of Etheostoma virgatum Distribution of Etheostoma collis 
somewhat greater depths. We have noted this species to rein- 
vade silted stripmine streams of the Rockcastle basin more 
rapidly than other local darters. In April it is common in areas 
of steady current, sometimes entering the lower reaches of 
tiny woodland tributaries to spawn. Spawning tends to be de- 
layed in murky silted streams until June, when reduced flow 
allows the water to lose turbidity. 
Common darter associates include Etheostoma baileyi, E. 
blennioides, E. caeruleum, E. nigrum, and Percina maculata 
in the east, and additionally E. etnieri, E. atripinne, and E. 
squamiceps in western areas. 
Abundance. Thriving in innumerable creeks and displaying 
adaptability to changing environmental conditions, the 
striped darter is in no present danger. 
Name. Virgatum means streaked. 
Etheostoma collis (Hubbs & Cannon) Plate 23 
Carolina Darter Subgenus Hololepis 
Description. An average sized member of its subgenus reach- 
ing 43 mm SL. It is typical of subgenus Hololepis in having a 
small head and mouth and a highly arched incomplete lateral 
line. The frenum is rather broad. Gill membranes are separate 
to slightly joined. The Carolina darter differs from most 
swamp darters in typically having 1 anal spine, but consis- 
tently differs from E. saludae only in lacking interorbital sen- 
sory pores. The 2 forms may not actually be specifically dis- 
tinct. 
Dorsum has only traces of saddles and is basically covered 
with small cross-hatched marks. Seven to 10 small lateral 
blotches are variously developed, sometimes not clearly sep- 
arate from additional cross-hatching and stippling on body. 
Belly is clear or lightly stippled. A basicaudal spot is usually 
distinct and is flanked above and below by a spot of lesser in- 
tensity. 
Preorbital bar is rather faint and does not quite meet 
counterpart on snout. Suborbital bar varies from faint to dis- 
tinct. Postorbital bar is faint, usually only a diffuse spot. 
Lower cheek, opercle, ventral surface of head, and breast usu- 
ally are clear but are stippled in mature males. 
In females there is only a little darkening on spines of 
spiny dorsal fin, but in males membranes are somewhat dark- 
ened above base, especially at anterior end. There is a black 
spot at anterior fin base in breeding males. Several weak diag- 
onal bands in soft dorsal fin are best developed in males. Cau- 
dal fin rays are darkened to produce poorly defined vertical 
bands. In females remaining fins are clear; in males anal and 
pelvic fin membranes are stippled while pectoral fin bears a 
few dark spots. Pelvic fins in breeding males are unusually 
long and somewhat cupped, as they are in subgenus Micro- 
perca. 
Cheek usually has small embedded scales. Opercle has ex- 
posed scales, sometimes few in number. Nape varies from 
scaleless to having a few embedded scales posteriorly. Breast 
and preopercular area vary from naked to weakly scaled. Lat- 
eral line consists of 35-49 scales, the first 9-21 (5-30) pored. 
Fin counts are: dorsal IX (VII-X), 11-13 (10-14); anal I (I-11), 
7-8 (6-9); pectoral 11-12 (10-13). Vertebrae number 36-37 (35- 
37). 
The Carolina darter exists as 2 subspecies according to 
Collette (1962). Etheostoma c. coNis seldom develops scales 
on nape and lacks breast scales; E.c. lepidinion is character- 
ized by a scaly nape in most individuals and breast scales in 
many. 
Breeding males do not develop bright colors, as shown in 
color plate. They may develop breeding tubercles on pelvic fin 
spine and rays and on all anal fin rays. Genital papilla is a 
short pointed tube. Females do not develop breeding colors. 
Female genital papilla is a moderately elongated tube, some- 
what rounded at tip. 
Distribution. A species of the Atlantic coast Piedmont region. 
Subspecies lepidinion occurs in the Roanoke and Neuse ba- 
sins, and according to Collette (1962) the Cape Fear River sys- 
tem. Subspecies collis lives in the Pee Dee and Catawba ba- 
sins. The latter are part of the Santee River basin, which also 
contains E. saludae, but the species ranges do not overlap. 
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Natural History. This is typically a darter of small upland 
streams. It is found in areas of low current velocity, often 
against banks or in backwater areas. Murky water or fine sed- 
iments on the substrate do not preclude the Carolina darter's 
well-being. We have encountered specimens among brush and 
tree limbs fallen into a stream, which seemed to act as protec- 
tion. 
We have taken 2 gravid females in late March but know 
nothing else about reproduction in this species. We have not 
taken other darters with this species, though it seems plausible 
that E. olmstedi should be an occasional associate. 
Abundance. This species perhaps is too little known to sur- 
mise its true abundance. We collected at several places before 
encountering E.c. collis, but it was fairly common in at least 1 
spot. We have no first-hand information on E.c. lepidinion. 
The Carolina darter deserves a detailed study for range and 
abundance, since it may be a species which is disappearing. 
Name. Collis pertains to upland, in reference to the species' 
occurrence above the Fall Line. Lepidinion means scaled 
nape. 
Etheostoma fusiforme (Girard) Plate 23 
Swamp Darter Subgenus Hololepis 
Description. A rather large member of its subgenus reaching 
50 mm SL. It is typical of subgenus Hololepis in havng a 
small head and mouth and a highly arched incomplete lateral 
line. The frenum is fairly broad. Gill membranes are slightly, 
sometimes moderately, connected. Its head scalation is suffi- 
cient to distinguish it from other species of Hololepis except 
for Etheostoma serriferum, which has a more nearly complete 
lateral line. 
Dorsum may be poorly marked or may support about 9 
small squarish saddles. Eight to 13 lateral blotches occur in 
varying sizes and intensities, sometimes merging into a contin- 
uous band. Lower side is spotted or stippled and belly is clear. 
A median caudal spot may be subdivided and in addition may 
occasionally have weak accompanying spots near dorsal and 
ventral bases of tail. 
Preorbital bar is diffuse to distinct, not joining counter- 
part on snout. Suborbital bar may be continuous from eye or 
may start well below eye. Postorbital bar is usually a mere 
spot. Lower cheek and opercle are stippled or mottled, as are 
ventral surface of head and breast. 
Spiny dorsal fin usually has alternately dark and clear 
spines; membranes are darkened at their contact with spines 
but a distinct pattern is not produced. Stippling against mar- 
gins of rays in soft dorsal fin produces a weak banding. Cau- 
dal fin also is banded, weakly to moderately. Anal fin is clear 
or dusky near base. Pelvic fin is clear or a little darkened near 
base. Pectoral fin may be virtually clear but usually is weakly 
banded. 
Cheek and opercle are scaled. Nape is partly to fully 
scaled. Breast and prepectoral area are scaled, though scales 
Distribution of Etheostoma fusiforme 
may be partly embedded. Lateral line consists of 40-63 scales, 
of which 0-37 are pored. Lowest counts on pored scales occur 
in bay lakes of North Carolina. Maximum variation in all 
scale counts is never reached at any single locality. Subspecies 
E.f. barratti has a mean of 6 more pored scales and corre- 
spondingly fewer unpored scales than has E.f. fusiforme. Fin 
counts are: dorsal IX-XI (VIII-XIII), 10-11 (8-13); anal II,7-8 
(5-10); pectoral 12-14 (12-15). Vertebrae number 38-39 (37- 
40). 
Hubbs and Cannon (1935) clarified many of the knotty 
problems dealing with E. fusiforme and other swamp darters, 
including undescribed forms on the Atlantic slopes. Collette 
(1962) further reviewed subgenus Hololepis and reduced E. 
barratti to its present status as a subspecies of E. fusiforme, 
while synonomizing certain other subspecies in E.f. fusi- 
forme. 
Neither breeding males nor breeding females develop 
bright colors, as shown in our color plate of a female E.f. 
fusiforme. Female genital papilla is a conical tube, rather en- 
larged at base. Males may develop breeding tubercles on pel- 
vic and anal fin rays. Male genital papilla is a small, flattened 
triangular tube. 
Distribution. Etheostomaf. fusiforme occurs primarily on the 
Atlantic coastal plain from southern Maine to the Cape Fear 
and Waccamaw rivers in North Carolina. Records exist for 
Long Island. In Virginia it may extend a bit above the Fall 
Line. It has been introduced into ponds in western North 
Carolina. E.f. barratti lives from the Pee Dee River in North 
Carolina virtually to the southern tip of Florida, the only 
darter with such an extensive range in the latter state. West- 
ward it is narrowly confined to the Gulf coast until reaching 
the Mississippi embayment, where it occurs sporadically as 
far north as Kentucky. It also extends up the Red River drain- 
age as far as northeastern Texas and southeastern Oklahoma, 
where it is rare (Robison, Moore, and Miller, 1974). 
Natural History. The swamp darter is found in sluggish 
streams, swamps, bogs, and manmade ponds, especially 
where detritus or aquatic vegetation occurs. It lives in water 
with lower pH values than are tolerated by all but a few fishes, 
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yet thrives in alkaline waters of north Florida, as well. The 
span of water temperature encountered between Maine and 
Florida also is impressive. 
Small crustaceans are an important dietary element but 
complete food habits need clarification. Smith (1950) reports 
swamp darters to be an important element in the diet of young 
chain pickerel and young largemouth bass. Though some pop- 
ulations appear to have only a single adult size class, it is like- 
ly that most populations have some adults which survive to a 
second breeding season. 
Darter associates include Etheostoma serriferum and E. 
gracile as well as E. chlorosomum, E. olmstedi, and less fre- 
quently other lowland species. 
Collette (1962) presents field observations and describes 
breeding behavior for aquarium-held specimens. Initial court- 
ship and physical contact did not result in spawning but fe- 
males would later spawn with a male on aquatic plants. Spec- 
imens adjusted to artificial food and aquarium conditions 
with ease. 
Abundance. There is no reason to suggest problems for this 
widespread and locally abundant darter. It thrives under a 
variety of conditions which include warm water, extreme mur- 
kiness or brown coloration, low pH, and low oxygen content. 
Such adaptability is an attribute beneficial to survival in our 
modern world. 
Name. Fusiforme means long and cylindrical. Barratti is 
named in honor of John Barratt, a naturalist of South Caro- 
lina. 
Etheostoma gracile (Girard) Plate 24 
Slough Darter Subgenus Hololepis 
Description. A moderate sized member of its subgenus reach- 
ing 50 mm SL. It is typical of Hololepis in having a small head 
and mouth and a highly arched incomplete lateral line. The 
frenum is fairly broad. Gill membranes are slightly con- 
nected, sometimes tending to be moderately connected. It may 
best be distinguished from most other members of Hololepis 
by the bright coloration seen in breeding males. From E. 
zoniferum specimens differ mainly in having a complete 
infraorbital sensory canal. 
Eight to 11 small dorsal saddles vary from weak to prom- 
inent. Lateral blotches may be poorly developed, especially in 
females, but optimally consist of 8-10 roughly diamond- 
shaped marks lying beneath interspaces of dorsal saddles. 
Belly is clear. A small basicaudal spot is distinct. 
Distinct preorbital bar almost meets counterpart on snout. 
Suborbital bar is diffuse, virtually absent in a few individuals. 
Postorbital bar varies from a mere spot to a line extending 
across cheek. Lower cheek, opercle, ventral surface of head, 
and breast usually are clear in females and stippled in males. 
Membranes of spiny dorsal fin are weakly stippled and 
rays are clear in females. In males there usually is a weak 
dusky marginal band and somewhat heavier stippling at base 
Distribution of Etheostoma gracile 
of each membrane. In both sexes there are about 3 horizontal 
bands in soft dorsal fin produced by darkening of rays. Males 
may have lightly stippled membranes in addition. Caudal fin 
has about 4 similar bands which run vertically. In both sexes 
remaining fins are clear or virtually so. 
Cheek and opercle are scaled. Scales often extend onto 
dorsolateral portion of head. Nape is naked anteriorly but 
may have scales posteriorly. Breast and prepectoral area are 
naked to weakly scaled. Lateral line consists of 42-52 (40-55) 
scales, the first 14-24 (13-27) pored. Fin counts are: dorsal IX- 
X (VII-XIII), 10-12 (9-14); anal I1 (I-11), 6-7 (5-9); pectoral 
11-13. Vertebrae number 36-38. 
Breeding males are unusual for subgenus Hololepis in hav- 
ing bright coloration. Breeding tubercles may develop on ter- 
minal portions of pelvic spine and rays as well as on outer por- 
tions of anal rays. The unusual development of 2-4 tubercles 
on each side of lower jaw is clearly seen in color plate, as are a 
few anal fin tubercles. Male genital papilla is a small flattened 
triangular tube. Breeding females are not colorful. Female 
genital papilla is a conical tube, terminally pointed and some- 
what enlarged at base. 
Distribution. Along the Gulf coast, occurs from the Pearl 
River in Mississippi westward to the Nueces River in Texas. 
The species extends northward well beyond the Mississippi 
Embayment into western Kentucky, southern Indiana and Illi- 
nois, and northeastern Missouri. It occurs also in the Red, Ar- 
kansas, and Osage rivers from eastern Texas to southwestern 
Missouri. Its presence in the Tombigbee arm of the Mobile 
River system suggests recent entry via stream capture or per- 
haps human introduction. 
Natural History. The slough darter is found in pools of slowly 
flowing small streams, backwaters of major rivers, and occa- 
sionally oxbow lakes or swamps. It tolerates murky water and 
silt-bedded pools but favors areas of aquatic vegetation when 
available. It is easily maintained in aquariums. 
The species may breed in early March in Texas and in May 
and early June in Illinois. Males develop coloration and 
breeding tubercles during winter. Braasch and Smith (1967) 
conducted extensive life history studies in Illinois. Males seem 
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to be territorial, with 3-year-old individuals developing sexual 
characteristics earlier than younger males. At high population 
levels this would probably limit breeding to some extent. In 
years following severe drought conditions or winter kill from 
lack of oxygen, younger males presumably would find territo- 
ries and be reproductive participants. The male mounts a fe- 
male, rubbing her with his pectoral fins and chin tubercles. 
The female swims to twigs or aquatic plants to lay an egg, 
which is quickly fertilized. The site is passed by time and again 
until 30-50 eggs are aligned in a row. 
Diet is determined in part by the ability to handle prey and 
in part by the availability or sheer abundance of species sea- 
sonally. Feeding is heavy during spring but becomes very light 
from July through September. 
Braasch and Smith found slough darters to be in food 
competition with Etheostoma chlorosomum. Other darter as- 
sociates were E. nigrum, E. spectabile, and Percina maculata. 
Elsewhere E. asprigene, E. parvipinne, Ammocrypta vivax, 
and occasionally E. fusiforme are found with the slough 
darter. 
Braasch and Smith report a fluke, Crepidostomum isos- 
tomum, to be a common parasite of slough darters. 
Abundance. This species remains common in many localities 
and is in no danger of extirpation, but many local extirpations 
or depletions have occurred. Pflieger (1971) describes a distri- 
bution pattern for Missouri that might be interpreted as a rel- 
ict pattern. We were unable to find the species or even find 
suitable water at the type locality in the Nueces River basin. 
The slough darter should be monitored for further losses in 
the future. 
Name. Gracile means slender. 
Etheostoma saludae (Hubbs & Cannon) Plate 24 
Saluda Darter Subgenus Hololepis 
Description. A rather small member of its subgenus reaching 
46 mm SL in our largest specimen. It is typical of subgenus 
Hololepis in having a small head and mouth and a highly 
arched incomplete lateral line. The frenum is narrow. Gill 
membranes are slightly connected. It is most similar to E. col- 
lis, differing principally in having interorbital sensory pores. 
Dorsum is crossed by 7-9 narrow, poorly defined saddles, 
some of which may not be apparent. Eight to 10 diffuse lat- 
eral blotches usually are better defined in males than in fe- 
males; blotches may be obscured by zigzag marks on upper 
side and cross-hatching on lower side. Belly is clear. A small 
distinct midcaudal spot usually is flanked by a smaller spot 
above and below. 
Diffuse preorbital bar fails to meet counterpart on snout. 
Diffuse suborbital bar is directed slightly posteriorly. Postor- 
bital bar may be a small spot or may continue across cheek. 
Cheek, opercle, ventral surface of head, and breast have wide- 
ly scattered small spots. 
Spiny dorsal fin membranes and spines are weakly stippled 
Distribution of Etheostoma saludae 
or darkened, failing to produce a pattern; in males mem- 
branes are more heavily stippled, usually forming a distinct 
dark basal spot in the first 2 or 3 membranes. In both sexes 
rays and membranes of soft dorsal fin are darkened to pro- 
duce 4-6 weak horizontal bands. Caudal fin membranes are 
clear and rays are darkened to produce several weak vertical 
bands. Anal fin membranes are clear in females, dusky in 
males; pelvic fin membranes are similar to anal membranes. 
Vertical banding in pectoral fin is weak. 
Cheek usually has small embedded scales. Opercle is 
scaled. Breast is naked. Nape is naked or has a few embedded 
scales before dorsal fin. Lateral line consists of 38-45 (36-50) 
scales, the first 11-23 (5-29) pored. Fin counts are: dorsal IX 
(VIII-X), 11-12 (11-14); anal I1 (I-11), 7-8 (6-9); pectoral 11- 
12. Vertebrae number 36 (3 specimens only). 
Breeding males do not develop bright colors, as shown in 
color plate. Breeding tubercles may develop on ventral surface 
of pelvic fin rays and along outer portion of anal fin rays. 
Genital papilla is a small flattened triangular tube. Females 
are not colorful. Genital papilla is a thick short cone with a 
blunt tip. 
Distribution. Narrowly confined to tributaries of the Saluda 
and Broad rivers of the Santee River basin above the Fall 
Line. 
Natural History. This is an inhabitant of small sluggish, often 
murky streams. Sand, gravel, and bedrock are cited as pre- 
ferred substrates by Collette (1962), and we have taken the 
species over clay and silt substrate. There seems to be no in- 
formation available beyond this meager amount. 
Abundance. Deacon et al. (1979) list the Saluda darter as a 
species of special concern. Urban developments, reservoirs, 
and agricultural practices detrimental to water clarity have all 
played a part in eliminating the species from various spots 
where it once occurred. We searched long and hard for this 
species, taking it in what seemed an unlikely spot due to mur- 
kiness and siltation. 
Name. Named for the river basin where the species was first 
captured. 
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Etheostoma serriferum (Hubbs & Cannon) Plate 24 
Sawcheek Darter Subgenus Hololepis 
Description. A large member of its subgenus reaching 60 mm 
SL. It is typical of subgenus Hololepis in having a small head 
and mouth and a highly arched incomplete lateral line. The 
frenum is rather broad. Gill membranes are slightly con- 
nected. It differs from other members of Hololepis in having 
a serrated rather than a smooth preopercle. 
Dorsum is rather pale and has numerous dark mottlings 
but no true saddles. Midlateral blotches are poorly defined, 
tending to be connected into a distinct continuous band. 
- 
Lower side and belly are clear or spotted. A colon-like pair of 
spots occurs at base of caudal fin. 
Diffuse preorbital bar may meet counterpart on snout. 
Suborbital bar is diffuse, occasionally absent. Postorbital bar 
is continuous with an expanded band on opercle and then with 
lateral band of body. Cheek and opercle have scattered spots. 
Ventral surface of head and breast are clear or have an occa- 
sional dark spot. 
In both sexes spines of spiny dorsal fin are somewhat 
darkened; in females basal stippling is the only pigmentation 
in membranes, but in males the same area is dark, especially 
in the first 3 membranes. Alternate light and dark rays of soft 
dorsal fin produce irregular banding, augmented in males by 
lightly stippled membranes. Caudal fin rays are similarly 
darkened to produce distinct vertical bands. Remaining fins 
are clear except for some basal darkening of rays and mem- 
branes in large males. 
Cheek and opercle are scaled. Scales often occur laterally 
on breast and on prepectoral area. Nape usually is partially 
scaled. Scales occur on head behind and above eyes. Lateral 
line consists of 49-60 (44-66) scales, the first 28-40 (20-45) 
pored. Fin counts are: dorsal X-XI1 (IX-XIII), 12-15 (11-17); 
anal 11, 6-8 (5-9); pectoral 12 (11-13). Vertebrae number 38- 
40. 
Specimens from the Cape Fear drainage southward have a 
few more pored lateral line scales than northern populations, 
and some clinal north-south variation is seen in other mea- 
surements, but not enough to warrant subspecific recognition 
according to Collette (1962). 
Breeding males are not colorful, as shown in color plate. 
Breeding tubercles may develop on pelvic and anal fin rays. 
Male genital papilla is small, flattened, conical, and tends to 
be bilobed at tip; base is encircled with tiny spots. Females are 
not brightly colored. Female genital papilla is unusual for the 
subgenus in being rather short, flattened, and bilobed at tip. 
Distribution. Occurs from the Dismal Swamp and lower 
Roanoke River basin in Virginia to the Altamaha River in 
Georgia. It is essentially confined to the coastal plain but has 
been captured just above the Fall Line in North Carolina. 
Natural History. The sawcheek darter is locally common in 
sluggish streams of small to medium size, especially where de- 
bris or aquatic plants offer protection. The species also occurs 
in quiet backwaters of rivers and swamps and occasionally in 
Distribution of Etheostoma serrijerum 
small natural lakes and artificial impoundments. 
Sawcheek darters often are captured with Etheostoma 
fusijorme and not uncommonly with redfin pickerel, pirate 
perch, and several species of sunfish. E. olmstedi, E. hop- 
kinsi, E. fricksium, and Percina nigrofasciata are other darter 
associates. 
Gravid females are found in March which suggests that 
this species breeds during March and April. Collette (1962) 
did not find aquarium-held specimens to establish territories 
nor did they complete breeding activities. Some individuals 
were observed to rest on the bottom of the aquarium, others 
to perch on parts of aquatic plants. In the field Collette ob- 
served sawcheek darters to occur more frequently in current, 
especially among aquatic plants, than E. fusijorme. Addition- 
al life history information is needed for this species. 
Abundance. The sawcheek darter is common at a number of 
spots and is in no immediate danger of extirpation. But we 
have captured it infrequently and feel that it may be sporadic 
in occurrence. 
Name. Serriferum refers to the unusual sawtooth margin of 
the preoperculum. 
Etheostoma zoniferum (Hubbs & Cannon) 
Not illustrated 
Backwater Darter Subgenus Hololepis 
Description. A small member of its subgenus reaching a max- 
imum of 37 mm SL. It is typical of subgenus Hololepis in hav- 
ing a small head and mouth and a highly arched incomplete 
lateral line. The frenum is moderately broad. Gill membranes 
are slightly connected. It is most similar to Etheostoma gracile 
but differs in having an incomplete infraorbital sensory canal. 
There are 8-11 weak to moderately well developed small 
dorsal saddles. Eight to 10 lateral blotches are developed to 
various degrees; in males the last 3-5 tend to be vertical bands. 
Collette (1962) found only minor differences between E. 
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Sawcheek arter Subgenus ololepis
Description. large e ber of its subgenus reaching 60
SL. It is typical of subgenus ololepis in having a smal head
and outh and a highly arched inco plete lateral line. The
frenum is rather broad. il e branes are slightly con-
nected. It dif ers from other e bers of ololepis in having
a serrated rather than a smooth preopercle.
Dorsu is rather pale and has nu erous dark mot lings
but no true saddles. idlateral blotches are poorly defined,
tending to be connected into a distinct continuous band.
Lower side and bel y are clear or spot ed. A colon-like pair of
spots occurs at base of caudal fin.
Diffuse preorbital bar may eet counterpart on snout.
Suborbital bar is dif use, occasional y absent. Postorbital bar
is continuous with an expanded band on opercle and then with
lateral band of body. Cheek and opercle have scat ered spots.
Ventral surface of head and breast are clear or have an occa-
sional dark spot.
In both sexes spines of spiny dorsal fin are so ewhat
darkened; in females basal stippling is the only pig entation
in membranes, but in ales the same area is dark, especial y
in the first 3 membranes. Alternate light and dark rays of soft
dorsal fin produce ir egular banding, augmented in males by
lightly stippled membranes. Caudal fin rays are similarly
darkened to produce distinct vertical bands. Remaining fins
are clear except for some basal darkening of rays and mem-
branes in large males.
Cheek and opercle are scaled. Scales often occur lateral y
on breast and on prepectoral area. Nape usual y is partial y
scaled. Scales occur on head behind and above eyes. Lateral
line consists of 49-60 (44-6 ) scales, the first 28-40 (20-45)
pored. Fin counts are: dorsal X-XI (IX-XI ), 12-15 (11-17);
anal II, 6-8 (5-9); pectoral 12 (11-13). Vertebrae number 38-
40.
Specimens from the Cape Fear drainage south ard have a
few more pored lateral line scales than northern populations,
and some clinal north-south variation is se n in other mea-
surements, but not enough to war ant subspecific recognition
according to Col et e (1962).
Breeding males are not colorful, as shown in color plate.
Breeding tubercles may develop on pelvic and anal fin rays.
ale genital papil a is smal , flat ened, conical, and tends to
be bilobed at tip; base is encircled with tiny spots. Females are
not brightly colored. Female genital papil a is unusual for the
subgenus in being rather short, flat ened, and bilobed at tip.
Distribution. Oc urs from the Dismal Swamp and lower
Roanoke River basin in Virginia to the Altamaha River in
Georgia. It is es ential y confined to the coastal plain but has
been captured just above the Fal Line in North Carolina.
Natural History. The sawche k darter is local y common in
sluggish streams of smal to mediu size, especially where de-
bris or aquatic plants of er protection. The species also oc urs
in quiet backwaters of rivers and swamps and occasional y in
Distribution ofEtheostoma serriferum
smal natural lakes and artificial i pound ents.
Sawche k darters often are captured with Etheostoma
fusif and not uncommonly with redfin pickerel, pirate
perch, and several species of sunfish. E. olmstedi, E. hop-
kinsi, E. fricksium, and Percina nigrofasciata are other darter
associates.
Gravid females are found in arch which suggests that
this species breeds during arch and April. Col et e (1962)
did not find aquariu -held specimens to establish ter itories
nor did they complete breeding activities. Some individuals
were observed to rest on the bot o ' of the aquariu , others
to perch on parts of aquatic plants. In the field Col et e ob-
served sawcheek darters to occur more frequently in cur ent,
especial y among aquatic plants, than E. fusifor e. Addition-
al ife history information is needed for this species.
Abundance. The sawche k darter is common at a number of
spots and is in no immediate danger of extirpation. But we
have captured it infrequently and fe l that it may be sporadic
in occur ence.
Name. Ser iferum refers to the unusual sawtooth margin of
the preoperculum.
Etheosto a zoniferum (Hubbs & Cannon)
Not il ustrated
Backwater Darter Subgenus Hololepis
Description. A smal member of its subgenus reaching a max-
imum of 37 mm SL. It is typical of subgenus Hololepis in hav-
ing a smal head and mouth and a highly arched incomplete
lateral line. The frenum is moderately broad. Gil membranes
are slightly connected. It is most similar to Etheostoma gracile
but dif ers in having an incomplete infraorbital sensory canal.
There are 8-1 weak to moderately wel developed smal
dorsal saddles. Eight to 10 lateral blotches are developed to
various degre s; in males the last 3-5 tend to be vertical bands.
Col et e (1962) found only minor dif erences betwe n E.
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zoniferum and E. gracile in body pattern, head markings, and 
fin pattern. He reviewed available information on breeding 
coloration of the 2 species, which is quite similar. Breeding tu- 
berculation of E. zoniferum, including tubercles on lower 
jaw, is similar to that of E. gracile, and genital papillae are as- 
sumed to be similar. 
Cheek and opercle are scaled. Nape usually is naked but 
sometimes is scaled posteriorly. Breast and prepectoral area 
are naked or weakly scaled. Lateral line consists of 45-50 (41- 
53) scales, the first 13-19 (7-20) pored. Fin counts are: dorsal 
IX-X (VIII-XI), 10-1 1 (9-13); anal I1 (I-11), 5-6 (4-7); pectoral 
13 (12-15). Vertebrae number 37-38 (36-39). 
Distribution. Found below the Fall Line in the Tombigbee and 
Alabama rivers of the Mobile drainage. 
Natural History. Etheostoma zoniferum is an inhabitant of 
pools in small streams of slow to moderate current. It usually 
has been captured over sand or silt substrates and may be 
taken in aquatic vegetation. 
Collette (1962) reported that aquarium-held specimens be- 
haved much like E. gracile. The 2 forms have been reported 
from the Tombigbee River but there is no evidence that they 
occur together. Considerably more investigation is needed to 
determine the exact relationship between the species and to re- 
veal more about the life history of the backwater darter. 
We were given several localities for this species, but 
Kuehne and James Small did not obtain specimens, perhaps 
due to rather high water conditions. 
Abundance. Smith-Vaniz (1968) does not state that the back- 
water darter is rare and it is not so indicated by Ramsey 
(1976). It has a restricted distribution, however, and should be 
carefully observed. 
Name. Zoniferum means banded, calling attention to the lat- 
eral bands on the caudal peduncle of many individuals. 
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Etheostoma fonticola (Jordan & Gilbert) Plate 24 
Fountain Darter Subgenus Microperca 
Description. A minute but robust darter reaching 35 mm SL. 
Along with Etheostoma microperca it constitutes the smallest 
of all darters and one of the smallest species of freshwater 
fish. Adult males, which are smaller than the females, seldom 
exceed 27 mm SL. It is typical of subgenus Microperca in ha- 
ing a small head and mouth, few dorsal fin spines, fewer than 
39 lateral line scales, of which no more than 9 are pored, and 
in males extreme modification of the pelvic fin. It is unique in 
the subgenus in almost always having 1 anal fin spine. 
Dorsal pigmentation consists of tiny spots which may be 
densely arranged at base of each dorsal fin. Eleven to 16 small 
lateral blotches are developed in most individuals, resembling 
an interrupted dark band in many cases. Upper and lower side 
bear numerous tiny spots, often wedge-shaped. Belly is clear. 
There is a distinct basicaudal spot, sometimes isolated and 
sometimes partly fused with last lateral blotch. 
Preorbital bar is dusky and may be connected with coun- 
terpart on snout via stippling on jaw. Suborbital bar is indis- 
tinct. Postorbital bar appears as a diffuse to distinct spot. A 
bar may extend diagonally upward and backward from eye. 
Tiny spots may be scattered on otherwise clear cheek, opercle, 
ventral surface of head, and breast. 
In males margin of spiny dorsal fin is lightly stippled and 
basal portion of each membrane is dark; spines are clear. In 
females spines are alternately clear and slightly darkened; 
membranes are stippled, most strongly toward base. Soft dor- 
sal fin appears distinctly banded in females and weakly 
banded in males. In both sexes caudal fin appears to be weak- 
ly banded. Remaining fins are clear except for stippling or a 
dusky appearance in anal and pelvic fins in males, and weak 
banding in pectoral fin in females. In males pelvic fins are 
long and pointed and appear cupped; effect is heightened by 
presence of a flap beside pelvic spine. 
Cheek is naked. Opercle has a distinct patch of scales. 
Nape, breast, and prepectoral area are naked. Lateral line 
consists of 34-36 (31-37) scales, the first 1-3 (0-6) pored. Fin 
counts are: dorsal VII (VI-VIII), 10-1 1 (10-13); anal I (I-II), 6- 
7 (5-8); pectoral 9-10 (8-1 1). Vertebrae number 32-33 (31-34). 
Breeding males have a red submarginal band in spiny dor- 
sal fin but do not otherwise become brightly colored, as 
shown in color plate. Pointed breeding tubercles appear on 
ventral surface of pelvic spine and rays; smaller tubercles 
occur on anal spine and rays. Genital papilla is a tiny conical 
tube rounded at tip. Females display no bright colors. Genital 
papilla is a broad, somewhat flattened, terminally bilobed 
tube. 
Distribution. Occurs in Texas in the spring at the head of the 
San Marcos River and downstream for 3-4 km. An introduced 
population exists at Dexter Fish Hatchery in New Mexico. 
The species originally occurred in the spring forming the 
Coma1 River about 30 km soutwest of the San Marcos site. Its 
disappearance there is attributed to rotenone treatment of the 
spring and river followed by drying of the various springs dur- 
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presence of a flap beside pelvic spine.
heek is naked. percle has a distinct patc of scales.
ape, breast, and prepectoral area are naked. Lateral line
consists of 34-36 (31-37) scales, the first 1-3 (0-6) pored. Fin
counts are: dorsal II ( I- III), 10-1 (10-13); anal I (1-11 ,6-
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Breeding ales have a red sub arginal band in spiny dor-
sal fin but do not otherwise beco e brightly colored, as
shown in color plate. Pointed breeding tubercles appear on
ventral surface of pelvic spine and rays; s al er tubercles
occur on anal spine and rays. Genital papil a is a tiny conical
tube rounded at tip. Females display no bright colors. Genital
papil a is a broad, so ewhat flat ened, ter inal y bilobed
tube.
Distribution. Occurs in Texas in the spring at the head of the
San arcos River and downstream for 3-4 km. An introduced
population exists at Dexter Fish Hatchery in New exico.
The species original y occur ed in the spring forming the
Comal River about 30 km soutwest of the San Marcos site. Its
disappearance there is at ributed to rotenone treat ent of the
spring and river fol owed by drying of the various springs dur-
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ing drought in the mid-1950s. Burr (1978) describes the slight 
differences between collections made at the 2 spring sites. 
Schenck and Whiteside (1976) reintroduced San Marcos River 
stock at Comal River springs. 
Natural History. The fountain darter usually occurs amid 
dense beds of Vallisneria, Elodea, Ludwigia and other aquatic 
plants that flourish in the San Marcos and Comal springs. The 
substrate at such sites is normally mucky and the darters 
spend an arboreal-like existence among the plants. Early col- 
lections revealed the darter much farther downstream in the 
San Marcos River than now is the case, presumably because 
dense vegetation persisted farther downstream. Strawn (1955- 
56) gives preliminary information on breeding behavior of 
aquarium-held specimens, indicating spawning to occur on 
plants. Many aspects of life history are presented by Schenck 
and Whiteside (1976, 1977). Of special interest is their es- 
timate that the San Marcos population consisted of 103,000 
individuals and that the life span is only about 1 year. 
Basing his conclusions on morphology, Burr (1978) con- 
cludes that E. fonticola and E. proeliare are more closely re- 
lated to one another than either is to E. microperca. In addi- 
tion, one can look at the present range of E. proeliare and 
imagine it or an ancestral stock extending a little westward to 
the Guadalupe River basin during a wetter portion of the 
Pleistocene and giving rise to E. fonticola. Electrophoretic 
evidence presented by Buth, Burr, and Schenck (1980) is in 
close correspondence with the above information. 
Abundance. Deacon et al. (1979) list the fountain darter as en- 
dangered because the entire population is vulnerable to a sin- 
gle catastrophe. Restrictions on channel modification, 
streamside development, pollution, and excessive water usage 
have been recommended for the well-being of the species. 
Considering the steadily increasing use of the artesian system 
that feeds all the springs of the Balcones Escarpment, it is 
quite likely that the San Marcos spring may periodically suf- 
fer the same fate as befell the Comal spring in years of pro- 
longed drought. 
Name. Fonticola means fountain dweller. Before being inun- 
dated by a small dam and lake, the main spring at San Marcos 
was described as emerging like a fountain from a limestone 
basin. 
Etheostoma microperca Jordan & Gilbert Plate 24 
Least Darter Subgenus Microperca 
Description. A minute but robust darter reaching 37 mm SL. 
Along with Etheostoma fonticola it is the smallest of all dart- 
ers and one of the smallest of freshwater fish. Adult males, 
which are smaller than females, seldom exceed 30 mm SL. It is 
typical of subgenus Microperca in having a small head and 
mouth, few dorsal fin spines, fewer than 39 lateral line scales 
of which no more than 9 are pored, and in males extreme 
modification of the pelvic fin. It differs from Etheostoma 
fonticola in having the normal 2 anal fin spines and from E. 
proeliare in having fewer pored lateral scales and fewer and 
larger lateral blotches. 
Background of dorsum is dusky, often with a narrow dark 
middorsal line on nape. Locally heavy stippling elsewhere 
fails to produce a discernible pattern. Nine to 11 small lateral 
blotches are obvious in most specimens but scales of mature 
males may be so covered with large spots as to obliterate pat- 
tern. One to 3 basicaudal spots are present in many individ- 
uals. Belly is clear. 
Preorbital bar is distinct but fails to meet counterpart on 
snout. Suborbital bar is fairly distinct and posteriorly di- 
rected. Postorbital bar is reduced to a spot. In females cheek, 
opercle, ventral surface of head, and breast are lightly stip- 
pled; in males these areas are spotted or more darkly pig- 
mented. 
Dorsal fin spines are alternately clear and dark in females, 
clear in males. Spiny dorsal fin membranes are slightly dusky 
at base in females, much darker basally and often dusky along 
margin in males. In both sexes pigment in rays and mem- 
branes of soft dorsal fin produces several diagonal bands. 
Wavy vertical bands are fairly well developed in caudal fin. 
Remaining fins are virtually clear in females but anal and pel- 
vic fins in males are darkened to varying degrees. Pelvic fins 
are highly modified in mature males; third ray is greatly elon- 
gated, spine has an auxiliary fold, and the 2 fins form a cup- 
shaped structure. 
Cheek, nape, and breast are naked. Opercle has a few 
scales, sometimes partly embedded. Lateral line consists of 
30-37 scales, the first 0-3 pored. Fin counts are: dorsal VI-VII 
(V-VIII), 9-10; anal 11, 5-6 (4-7); pectoral 10 (9-1 1). Vertebrae 
number 33 (31-34). 
Breeding males develop reddish spots in spiny dorsal fin 
and red or orange in anal and pelvic fins. Specimen in our 
color plate has brown in dorsal fin and reddish brown in anal 
and pelvic fins. Breeding tubercles develop on pelvic spine and 
rays and on lateral surfaces of anal spine. Males from the 
Ozarks may have tubercles on dorsal fins according to Burr 
(1978), a condition apparently unique among darters. Genital 
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ing drought in the id-1950s. Burr (1978) describes the slight
dif erences bet een col ections ade at the 2 spring sites.
Schenck and hiteside (1976) reintroduced San arcos River
stock at Comal River springs.
Natural History. The fountain darter usual y occurs amid
dense beds of Vallisneria, Elodea, Ludwigia and other aquatic
plants that flourish in the San arcos and Co al springs. The
substrate at such sites is nor al y ucky and the darters
spend an arboreal-like existence among the plants. Early col-
lections revealed the darter much farther downstream in the
San arcos River than now is the case, presu ably because
dense vegetation persisted farther downstream. Strawn (1955-
56) gives preli inar information on breeding behavior of
aquariu -held specimens, indicating spa ning to occur on
plants. any aspects of life history are presented by Schenck
and hiteside (1976, 197 ). f special interest is their es-
timate that the San arcos population consisted of 103,0
individuals and that the life span is only about 1 year.
Basing his conclusions on morphology, Bur (1978) con-
cludes that E. fonticola and E. proeliare are more closely re-
lated to one another than either is to E. microperca. In addi-
tion, one can look at the present range of E. proeliare and
imagine it or an ancestral stock extending a lit le westward to
the Guadalupe River basin during a wet er portion of the
Pleistocene and giving rise to E. fonticola. Electrophoretic
evidence presented by Buth, Bur , and Schenck (1980) is in
close cor espondence with the above infor ation.
Abundance. Deacon et al. (1979) list the fountain darter as en-
dangered because the entire population is vulnerable to a sin-
gle catastrophe. Restrictions on channel modification,
streamside development, pol ution, and exces ive water usage
have been reco ended for the wel -being of the species.
Considering the steadily increasing use of the artesian system
that fe ds al the springs of the Balcones Escarpment, it is
quite likely that the San arcos spring may periodical y suf-
fer the same fate as befel the Comal spring in years of pro-
longed drought.
ame. Fonticola eans fountain d el er. Before being inun-
dated by a s al da and lake, the ain spring at San arcos
was described as e erging like a fountain from a li estone
basin.
theost icroperca Jardan ilbert Plate 24
Least arter Subgenus icroperca
Description. inute but robust darter reaching 37 SL.
long ith Etheostoma fonticola it is the s al est of al dart-
ers and one of the s al est of freshwater fish. dult ales,
hich are s al er than females, seldo exceed 30 SL. It is
typical of subgenus icroperca in having a s al head and
outh, few dorsal fin spines, fewer than 39 lateral line scales
of hich no ore than 9 are pored, and in ales extre e
odification of the pelvic fin. It differs from Etheosto a
fonticola in having the nor al 2 anal fin spines and from E.
proeliare in having fewer pored lateral scales and fewer and
larger lateral blotches.
Backgr of dorsu is dusky, often with a narro dark
middorsal line on nape. Local y heavy stippling elsewhere
fails to produce a discernible pat ern. Nine to 1 smal lateral
blotches are obvious in ost specimens but scales of ature
ales ay be so covered with large spots as to obliterate pat-
tern. One to 3 basicaudal spots are present in many individ-
uals. Bel y is clear.
Preorbital bar is distinct but fails to meet counterpart on
snout. Suborbital bar is fairly distinct and posteriorly di-
rected. Postorbital bar is reduced to a spot. In females cheek,
opercle, ventral surface of head, and breast are lightly stip-
pled; in ales these areas are spot ed or ore da'rkly pig-
mented.
Dorsal fin spines are alternately clear and dark in females,
clear in ales. Spiny dorsal fin membranes are slightly dusky
at base in females, much darker basal y and often dusky along
margin in males. In both sexes pig ent in rays and mem-
branes of soft dorsal fin produces several diagonal bands.
avy vertical bands are fairly wel developed in caudal fin.
Remaining fins are virtual y clear in females but anal and pel-
vic fins in males are darkened to varying degre s. Pelvic fins
are highly modified in mature males; third ray is greatly elon-
gated, spine has an auxiliary fold, and the 2 fins form a cup-
shaped structure.
Cheek, nape, and breast are naked. Opercle has a few
scales, sometimes partly embedded. Lateral line consists of
30-37 scales, the first 0-3 pored. Fin counts are: dorsal VI-VI
(V-VI ), 9-10; anal 11,5-6 (4-7); pectoral 10 (9-11). Vertebrae
number 3 (31-34).
Breeding males develop reddish spots in spiny dorsal fin
and red or orange in anal and pelvic fins. Specimen in our
color plate has brown in dorsal fin and reddish brown in anal
and pelvic fins. Bre ding tubercles develop on pelvic spine and
rays and on lateral surfaces of anal spine. ales from the
Ozarks may have tubercles on dorsal fins according to Bur
(1978), a condition apparently unique among darters. Genital
Distribution of Etheostoma microperca 
papilla is a tiny conical tube, rounded at tip. Females lack col- 
oration. Genital papilla is a thick conical tube rounded at tip 
and deeply grooved on anterior half. 
Distribution. Occurs from southern Ontario across the Great 
Lakes region to northwestern Minnesota, then southeastward 
to southern Ohio. Ozark populations from central Missouri to 
southeastern Oklahoma are isolated from the northern stocks. 
Buchanan (1973) reports the least darter from the head of the 
Saline River in Arkansas, but Burr (in Lee et al., 1980) ex- 
cludes these records. 
Natural History. Northern populations of the least darter 
occur in weedy portions of lakes and of clear streams with 
sluggish flow. Southern stocks live in vegetated portions of 
sluggish creeks, pools below springs, and quiet pools in 
stream floodplains. 
Petravicz (1936) and Winn (1958a,b) observed aspects of 
breeding behavior. Males approach weedy shallows and estab- 
lish loose territories. Females enter such a territory and lead 
its male to aquatic vegetation, where eggs are laid singly and 
in rows. The male uses his pelvic fins, placed over the female's 
dorsal fin, to hold position as the pair spawn vertically against 
the plant stem or blade. Females breed a number of times, 
producing as many as 800-900 eggs. Smaller males chase fe- 
males along the bottom but the success of such ventures is not 
known. 
Small crustacea living among aquatic plants are used as 
food but other items must also be taken by the least darter. It 
is fed on to some extent by small game fish. 
Etheostoma exile is the typical darter associate of E. 
microperca in northern lakes and quiet streams. It may have 
other associates in the Ozark region. In a single short seine 
haul we once caught several least darters from brushy debris, 
and E. cragini, E. punctulatum, and E. spectabile from the 
adjacent riffle, the perfect example of beginner's luck. Blair 
and Windle (1961) have collected extensively in the region and 
found a high degree of mutual exclusion among the first 3 of 
the species mentioned. Etheostoma gracile is a potential asso- 
ciate of the least darter in the Neosho River basin. 
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Abundance. This darter remains common in many parts of its 
range and is in no danger of total extirpation. Trautman 
(1957, 1981) indicates that ditching and draining of northern 
Ohio streams have led to some population losses. This must 
be matched against discovery of undetected populations since 
1930. P.W. Smith (1979) reports the same confusing picture in 
Illinois, where recent intensive collecting has turned up the 
species in new sites. It is a distinct possibility that the isolated 
Ozark populations until recently had at least some intervening 
populations between themselves and the northern stocks of 
this species. 
Name. Microperca means little perch, a most appropriate epi- 
thet. 
Etheostoma proeliare (Hay) Plate 24 
Cypress Darter Subgenus Microperca 
Description. A minute but robust darter reaching 39 mm SL. 
It is typical of subgenus Microperca in having a small head 
and mouth, few dorsal fin spines, fewer than 39 lateral line 
scales of which not more than 9 are pored, and in males ex- 
treme modification of the pelvic fin. It differs from Etheo- 
stoma fonticola in having the normal 2 anal spines and from 
E. microperca in possessing a scaly cheek and smaller, more 
numerous lateral blotches. 
Dorsum is marked by 8-9 dusky areas posterior to nape, 
but these hardly appear to be saddles. Nape is paler and often 
bears a narrow median dark stripe. Seven to 9 lateral blotches 
dominate body pattern; they tend to be horizontally elon- 
gated, and posteriorly several may almost join to form a 
band. Additional wedge-shaped spots above and below lateral 
blotches may be dense enough partly to obscure their discrete- 
ness. A small basicaudal spot usually is evident. Belly is clear 
to lightly stippled. Humeral area is often darkened in males. 
Preorbital bar is short in some individuals but longer in 
others, sometimes meeting counterpart on snout. Suborbital 
bar is fairly distinct. Postorbital bar is reduced to a spot, 
sometimes obscure. Cheek, opercle, lower surface of head, 
and breast are clear in females, lightly stippled or spotted in 
males. 
In females spiny dorsal fin is clear except for alternately 
light and dark spines. In males there is a dusky marginal dark 
band and considerable darkening of membranes toward fin 
base; base of first 3 membranes may be black. Soft dorsal fin 
is weakly banded in females, rather dusky in males, some- 
times with dark spots in membranes. Dark wavy vertical 
bands are present in caudal fin and very weak vertical bands 
appear on pectoral fin in both sexes. In females anal and pel- 
vic fins are clear or weakly stippled basally. In males these 
fins are dusky, pelvic fins are cupped, third pelvic ray is great- 
ly elongated, and a flap lies against side of pelvic spine. 
Cheek and opercle are scaled. Breast, prepectoral area, 
and nape are naked. Belly may lack some scales immediately 
posterior to pelvic fin insertions. Lateral line consists of 35-36 
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Distribution of Etheostomaproeliare 
(33-38) scales, the first 2-4 (0-9) pored. Fin counts are: dorsal 
VII-IX, 10-11 (10-13); anal 11, 5-6 (4-7); pectoral 9-11. Verte- 
brae number 35-36 (34-37). 
Breeding males develop a little coloration, often more 
than is shown in color plate. Spiny dorsal fin has some red an- 
teriorly and dull orange or red posteriorly. Amber or dull red 
bands appear in soft dorsal and caudal fins. Breeding tuber- 
cles develop on ventral surfaces of pelvic rays, anal spine, and 
anal rays except at base. Genital papilla is a tiny conical tube, 
rounded at tip. Females lack coloration. Genital papilla is a 
thick short tube, bilobed at tip and slightly grooved anteri- 
orly. 
Distribution. Occurs along the Gulf Coast from the Chocta- 
whatchee River in Florida to the San Jacinto River in Texas. It 
occupies the Mississippi Embayment and the Mobile River 
system below the Fall Line. At the northern extreme it extends 
beyond the Fall Line into southern Illinois and adjacent por- 
tions of Kentucky and Missouri. In Arkansas and Oklahoma, 
particularly in the Arkansas River basin, the cypress darter 
extends northwest of the Fall Line. 
Natural History. The cypress darter inhabits sluggishly flow- 
ing streams, sloughs, oxbows, and ponds, especially where 
aquatic vegetation or woody debris offers protection. Etheo- 
stoma gracile, E. fusiforme, E chlorosomum, E. swaini, and 
Percina maculata are common associates, although other spe- 
cies of darters may also be captured with it. 
Burr and Page (1978) present life history information on 
the cypress darter at the northern end of its range. Both sexes 
reproduce at 1 year of age. Aquarium-held specimens bred 
during daytime, the female leading the male in quick dashes 
around the tank before approaching a leaf, twig, rock, or 
algae to lay 1-3 eggs. The male mounted the female with his 
pelvic fins placed over her dorsal fin and body wrapped 
around to fertilize the eggs. The authors note that the female 
always opened her mouth during the act and the male kept his 
closed. Spawning upside down on the underside of leaves was 
the most frequent method, but vertical posture was often as- 
sumed, as well. Females contain only 26-116 mature ova. The 
sex ratio of young is 1:l. Parental care is not apparent. Max- 
imum lifespan is about 18 months. In vegetated areas of the 
study stream, darter density may be as high as 5.5 per sq m. 
Breeding occurs in April and May in Illinois, as early as Jan- 
uary in Louisiana. 
Burr and Ellinger (1980) describe some of the early devel- 
opment of eggs in E. proeliare, which like other species of 
subgenus Microperca and some species of subgenus Hololepis 
has deeply indented eggs. No present explanation of the devel- 
opmental significance is available. 
Abundance. There is no problem with survival for the cypress 
darter. Douglas (1974) and Pflieger (1975) state that this is lo- 
cally an extremely abundant darter. 
Name. Proeliare means pertaining to battle. The species was 
first taken from the Tuscumbia River close to the battlefield 
at Corinth, Mississippi. 
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beani, 14,60-61, PI. 6 
bifascia, 14,6 1-62, PI. 6 
clara, 14,62-63,64, PI. 6 
meridiana, 14,63, PI. 7 
pellucida, 14,63-64, PI. 7 
vivax, 14,64-65, PI. 7 
-subgenera, 59 
(Ammocrypta), 14,59,60-65, PI. 6-7 
(Crystallaria), 14,59-60, PI. 6 
Appalachia darter, 36, PI. 2 
Arkansas darter, 125-26, PI. 17 
Arkansas saddled darter, 76-77, PI. 8 
arrow darter, 7 1-72, PI. 7 
ashy darter, 72, PI. 8 
backwater darter, 160-61 
banded darter, 87-89, PI. 10 
barcheek darter, 15 1, PI. 22 
barcheeked darters, 68, 147 
bayou darter, 119-21, PI. 16 
bigscale logperch, 57, PI. 5 
beani group, 59 
blackbanded darter, 29-30, PI. 1 
blackside darter, 37-38, PI. 2 
blackside snubnose darter, 92-93, PI. 11 
blennioides group, 66-67 
blenny darter, 75-75, PI. 8 
blotchside logperch, 54-55, PI. 5 
bluebreast darter, 15, 112-13, PI. 15 
blueside darter, 100, PI. 13 
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Carolina darter, 156-57, PI. 23 
channel darter, 48-49, PI. 4 
cherry darter, 93-94, PI. 11 
Chihuahua darter, 141-42, PI. 20 
Choctawhatchee darter, 109 
Christmas darter, 136-37, PI. 19 
coldwater darter, 132-33, PI. 19 
Conchos darter, 129-30, PI. 18 
Coosa darter, 92, PI. 11 
coppercheek darter, 110-1 1, PI. 15 
creole darter, 132, PI. 19 
crystal darter, 59-60, PI. 6 
Cumberland snubnose darter, 89-90, 
PI. 10 
cypress darter, 163-64, PI. 24 
dusky darter, 30-31, PI. 1 
eastern sand darter, 63-64, PI. 7 
emerald darter, 90, PI. 11 
Etheostoma, 2,9, 15-24,25,59,66-69 
- species accounts, 69-164 
acuticeps, 20,109-10, PI. 14 
aquali, 20,110- 11, PI. 15 
asprigene, 23,130,144, PI. 18 
atripinne, 19, 89-90,95, PI. 10 
australe, 1,2 1, 129-30, PI. 18 
baileyi, 90, PI. 11 
barbouri, 23, 146-47, PI. 22 
barrenense, 9 1, PI. 1 I 
bellum, 21, 111-12, 121, PI. 15 
blennioides, 1 8,72-75, PI. 8 
blennioides, 73,74, PI. 8 
gutselli, 73 
newmanii, 73,74, PI. 8 
pholidotum, 73,74 
blennius, 18,75-76, PI. 8 
blennius, 75, PI. 8 
sequatchiense, 75 
boschungi, 2 1,125, PI. 1 7 
caeruleum, 23,87,13 1-32,144, 
PI. 18 
camurum,21,111,112-13,PI.lS 
chlorobranchium, 21,113-14,118, 
PI. 15 
chlorosomum, 16,59,108-09,159, 
PI. 14 
cinereum, 16,72, PI. 8 
collettei, 23, 130, 132, PI. 19 
collis, 24, 156-57, PI. 23 
collis, 156, PI. 23 
lepidinion, 156 
coosae, 19,92, PI. 11 
cragini, 22, 125-26, PI. 17 
davisoni, 16,59,67, 109 
ditrema, 22, 132-33, 145, PI. 19 
duryi, 19,92-93, PI. 11 
edwini, 21,123-24, PI. 17 
etnieri, 19,93-94, PI. 11 
euzonum, 18,76-77, PI. 8 
erizonum, 76 
euzonum, 76, PI. 8 
exile, 22,133-34, PI. 19 
flabellare, 23,66, 117, 147-49, 151, 
PI. 22 
brevispina, 148 
Etheostoma flabellare (continued) 
flabellare, 148, PI. 22 
lineolatum, 148 
fonticola, 24, 161 -62, PI. 24 
fricksium, 22, 134-35, PI. 19 
fusiforme, 24,157-58, 160, PI. 23 
baratti, 157 
fusiforme, 157, PI. 23 
gracile, 24,38,158-59,160, 161, 
PI. 24 
grahami, 23, 135-36, PI. 19 
histrio, 18,77-78, PI. 8 
hopkinsi, 22, 136-37, PI. 19 
binotatum, 136-37 
hopkinsi, 136-37, PI. 19 
inscriptum, 19,78-79, PI. 9 
jessiae, 16, 100, PI. 13 
jordani, 20,81, 114-15, PI. 15 
juliae, 19,67,115-16, PI. 15 
kanawhae, 18,79-80, PI. 9 
kennicotti, 23,90,149-50, PI. 22 
lepidum, 22,137-38, PI. 20 
longimanum, 17,67,102, PI. 13 
luteovinctum, 23, 138-39, PI. 20 
maculatum, 20,116-1 7, PI. 16 
maculatum, 20,116-17, PI. 16 
sanguif[uum, 20,116-1 7, PI. 16 
vulneratum, 20, 1 16-17, PI. 16 
mariae, 22, 139, PI. 20 
microlepidum, 20, 1 17- 18, PI. 16 
microperca, 24,162-63, PI. 24 
moorei, 20, 118-19, PI. 16 
neopterum, 23,150-5 1, PI. 22 
nianguae, 15,70, PI. 7 
nigrum, 17, 101,102-04, 117, PI. 13 
eulepis, 103 
nigrum, 103, PI. 13 
susanae, 90,103, 104 
nuchale, 23,140,145, PI. 20 
o beyense, 23,15 1, PI. 22 
okaloosae, 2 1, 124-25, PI. 17 
olivaceum, 23,15 1-52, PI. 22 
olmstedi, 17, 103, 104-05, PI. 14 
atromaculatum, 105 
maculaticeps, 105 
olmstedi, 105, PI. 14 
vexillare, 105 
osburni, 18,80-8 1, PI. 9 
pallididorsum, 22,126-27, PI. 18 
parvipinne, 22,140-41, PI. 20 
perlongum, 16, 105-06, PI. 14 
podostemone, 17,67, 106-07, PI. 14 
pottsi, 22, 141-42, PI. 20 
proeliare, 24,162, 163-65, PI. 24 
punctulatum, 21,127-28, PI. 18 
radiosum, 23,142-43, PI. 21 
cyanorum, 142,143 
paludosus, 143 
radiosum, 143, PI. 21 
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Etheostoma (continued) 
rafinesqwi, 94-95, PI. 11 
rubrum, 20,119-2.1, PI. 16 
rufilineatum, 20, 11 1,121-22, PI. 17 
rupestre, 18,8 1-82, PI. 9 
sagit fa, 15,7 1-72, PI. 7 
sagitta, 7 1, PI. 7 
spilotum, 7 1-72 
saludae, 24,159, PI. 24 
sellare, 17,82-83, PI. 9 
serriferum, 23,160, PI. 24 
simoterum, 19,9596, PI. 12 
smithi, 23,15 1, 152-53, PI. 23 
spectabile, 23,31,131, 137, 143-45, 
PI. 21 
fragi, 144 
pulchellum, 57, 144 
spec tabile, 144, PI. 21 
squamosum, 144, PI. 21 
uniporum, 144 
squamiceps, 23,66, 150,153-54, 
PI. 23 
stigmaeum, 16,66, 101 -02, PI. 13 
striatulum, 23,154-55, PI. 23 
swaini, 23,130,140, 145, PI. 21 
swannanoa, 19,83-84, PI. 9 
tetrazonum, 17,84-85, PI. 10 
thalassinum, 19,85-86, PI. 10 
tippecanoe, 19,122-23, PI. 17 
trisella, 21,68, 128-29, PI. 18 
tuscumbia, 15,69-70, PI. 7 
variatum, 17,84,85,86-87, PI. 10 
virgatum, 23,38, 155-56, PI. 23 
vitreum, 16,59,66,107-08, PI. 14 
whipplei, 23, 145-46, PI. 21 
artesiae, 66, 146, PI. 21 
montanus, 146 
whipplei, 146, PI. 21 
zonale, 18,87-89, PI. 10 
lynceum, 66,88,89, PI. 10 
zonale, 88, PI. 10 
zoniferum, 24, 160-61 
- subgenera, 66-69 
(Allohistium), 16,66,72, PI. 8 
(Austroperca), 21,68, 129-30, PI. 18 
(Boleosoma), 16,67, 102-07, 
PI. 13-14 
(Catonotus), 15,68, 146-56, 
PI. 22-23 
(Doration), 16,67, 100-02, PI. 13 
(Etheostoma), 17,66-67,72-89,102, 
PI. 8-10 
(Hololepis), 15,68-69, 133, 156-61, 
164, PI. 23-24 
(Zoa), 16,67, PI. 14 
(Litocara), 15,66,70, PI. 7 
(Microperca), 15,69,164, PI. 24 
(Nothonotus), 19,66,67-68,109-23, 
PI. 14-1 7' 
Etheostoma subgenera (continued) 
(Oligocephalus), 21,68,130-46, 
PI. 18-21 
(Ozarka), 21,68,125-29, PI. 17-18 
(Psychromaster), 15,66,68,69-70, 
PI. 7 
(Ulocentra), 17,66,67,89-100,102, 
107, PI. 10-13 
(Vaillantia), 16,67, 108-09, PI. 14 
(Villora), 21,68, 123-25, PI. 17 
Etheostomatini. 1 
fantail darter, 66, 147-49, PI. 22 
finescale saddled darter, 80-81, PI. 9 
Florida sand darter, 61-62, PI. 6 
fountain darter, 161-62, PI. 24 
freckled darter, 28-29, PI. 1 
gilt darter, 43-44, PI. 3 
glassy darter, 107-08, PI. 14 
goldline darter, 27-28, PI. 1 
goldstripe darter, 140-41, PI. 20 
greenbreast darter, 1 14-15, PI. 15 
greenfin darter, 113-14, PI. 15 
greenside darter, 72-75, PI. 8 
greenthroat darter, 137-38, PI. 20 
gulf darter, 145, PI. 21 
harlequin darter, 77-78, PI. 8 
Iowa darter, 133-34, PI. 19 
johnny darter, 102-04, PI. 13 
Kanawha darter, 79-80, PI. 9 
Kentucky snubnose darter, 94-95, PI. 11 
least darter, 162-63, PI. 24 
leopard darter, 40, PI. 3 
logperch, 55-56, PI. 5 
lollipop darter, 150-51, PI. 22 
longfin darter, 102, PI. 13 
longhead darter, 36-37, PI. 2 
longnose darter, 3 1-32, PI. 1 
Luciopercini, 1 
Maryland darter, 82-83, PI. 9 
Missouri saddled darter, 84-85, PI. 10 
mud darter, 130, PI. 18 
naked sand darter, 60-61, PI. 6 
Niangua darter, 70, PI. 7 
Okaloosa darter, 124-25, PI. 17 
olive darter, 34-35, PI. 2 
orangebelly darter, 142-43, PI. 21 
orangefin darter, 11 1-12, PI. 15 
orangethroat darter, 143-45, PI. 21 
paleback darter, 126-27, PI. 18 
pellucida group, 59 
Percidae, 1,130 
Percina, 2,9-13,25-27,59,66 
-species accounts, 27-58 
antesella, 12,49-50, PI. 4 
aurantiaca, 1 1,47-48, PI. 4 
aurolineata, 9,27-28, PI. 1 
burtoni, 13,54-55, PI. 5 
caprodes, 13,31,38,55-56,57,PI.5 
caprodes, 55-56, PI. 5 
carbonaria, 55-56,57 
fulvitaenia, 55-56 
semifascia fa, 55-56 
copelandi, 12,48-49, PI. 4 
crassa, 12,35, PI. 2 
cymatotaenia, 11,26,45-46, PI. 4 
evides, 10,43-44, PI. 3 
gymnocephala, 12,36, PI. 2 
lenticula, 10,28-29, PI. 1 
macrocephala, 11,36-37, PI. 2 
macrolepida, 13,57, PI. 5 
maculata, 12,37-39, PI. 2 
nasuta, 10,3 1-32, PI. 1 
nigrofasciata, 10,29-30, PI. 1 
nigrofasciata, 29, PI. 1 
raneyi, 29 
notogramma, 12,39-40,41, PI. 3 
montuosa, 39-40 
notogramma, 39, PI. 3 
ouachitae, 13,50-51,54, PI. 4 
oxyrhyncha, 10,32-33,42, PI. 1 
palmaris, 10,44-45, PI. 4 
pantherina, 11,40, PI. 3 
pelta fa, 12,41, PI. 3 
nevisense, 4 1 
peltata, 4 1, PI. 3 
phoxocephala, 10,33-34,38, PI. 2 
rex, 13,58, PI. 6 
roanoka, 12,33,42, PI. 3 
sciera, 10,30-3 1, PI. I 
apristis, 30-3 1 
sciera, 30-3 1, PI. 1 
shumardi, 12,s 1-52, PI. 5 
squamata, 10,34-35, PI. 2 
tanasi, 13,53-54, PI. 5 
uranidea, 13,54, PI. 5 
- subgenera, 
(Alvordius), 11,25-26,3543, PI. 2-3 
(Cottogaster), 12,26,48-49, PI. 4 
(Ericosma), 10,26,43-45, PI. 3-4 
(Hadropterus), 9,25,27-31, PI. 1 
(Hypohomus), 11,26,47-48, PI. 4 
(Zmostoma), 12,26,49-54,59, 
PI. 4-5 
(Odontopholis), 11,25,26,45-46, 
PI. 4 
(Percina), 9,26-27,54-58, PI. 5-6 
(Swainia), 9,25,31-35, PI. 1-2 
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Index 177 
Percini, 1 
Piedmont darter, 35, PI. 2 
pinewoods darter, 139, PI. 20 
radiosum group, 68 
rainbow darter, 131-32, PI. 18 
redband darter, 138-39, PI. 20 
redfin darter, 145-46, PI. 21 
redline darter, 121-22, PI. 17 
Rio Grande darter, 135-36, PI. 19 
river darter, 5 1-52, PI. 5 
riverweed darter, 106-07, PI. 14 
Roanoke darter, 42, PI. 3 
Roanoke logperch, 58, PI. 6 
rock darter, 81-82, PI. 9 
Romanichthyini, 1 
saddleback darter, 50-51, PI. 4 
saddled darters, 66 
Saluda darter, 159, PI. 24 
sand darters, 59-65 
sauger, 1 
Savannah darter, 134-35, PI. 19 
sawcheek darter, 160, PI. 24 
scaly sand darter, 64-65, PI. 7 
seagreen darter, 85-86, PI. 10 
sharphead darter, 109-10, PI. 14 
sharpnose darter, 32-33, PI. 1 
shield darter, 41, PI. 3 
slabrock darter, 152-53, PI. 23 
slackwater darter, 125, PI. 17 
slenderhead darter, 33-34, PI. 2 
slough darter, 158-59, PI. 24 
smallscale darter, 117-18, PI. 16 
snail darter, 53-54, PI. 5 
snubnose darters, 66 
sooty darter, 151-51, PI. 22 
southern sand darter, 63, PI. 7 
speckled darter, 101-02, PI. 13 
spectabile group, 68 
splendid darter, 91, PI. I I 
spottail darter, 153-54, PI. 23 
spotted darter, 1 16-17, PI. 16 
stargazing darter, 54, PI. 5 
stippled darter, 127-28, PI. 18 
stippled darters, 68, 125-29 
striated darter, 154-55, PI. 23 
stripeback darter, 39-40, PI. 3 
striped darter, 155-56, PI. 23 
stripetail darter, 149-50, PI. 22 
swamp darter, 157-58, PI. 23 
swamp darters, 157 
Swannanoa darter, 83-84, PI. 9 
tangerine darter, 47-48, PI. 4 
teardrop darter, 146-47, PI. 22 
Tennessee snubnose darter, 95-96, 
PI. 12 
tessellated darter, 104-05, PI. 14 
thalassinum group, 66,76 
Tippecanoe darter, 122-23, PI. 17 
trispot darter, 128-29, PI. 18 
turquoise darter, 78-79, PI. 9 
Tuscumbia darter, 69-70, PI. 7 
unnamed darters, 66 
"Black Warrior snubnose darter," 98, 
PI. 12 
"golden snubnose darter," 96, PI. 12 
"Gulfcoast snubnose darter," 97-98, 
PI. 12 
"lowland snubnose darter," 100 
Percina (Alvordius) sp., 1 1,43, PI. 3 
"redbelly snubnose darter," 96-97, 
PI. 12 
"Tallapoosa snubnose darter," 99, 
PI. 13 
"upland snubnose darter," 98-99, 
PI. 12 
"Yazoo snubnose darter," 99-100 
variatum group, 66 
variegate darter, 86-87, PI. I0 
Waccamaw darter, 105-06, PI. 14 
walleye, 1 
watercress darter, 140, PI. 20 
western sand darter, 62-63, PI. 6 
yellowcheek darter, 118-19, PI. I6 
yellow perch, 1 
yoke darter, 1 15-16, PI. I5 
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